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CHAPTER I 
INTRODUCTION 


Problem and Method 
Problem.--The purpose of this thesis was to determine the 
effect of a year of high-school biology on achievement in 
first-semester college biology. 
Method.--The data for this study were collected entirely 


at Boston University. All students used in the study took the 


first-semester course in college biology at Boston University. 


However, these students did their high-school work at 151 


| different high schools. 


One hundred and five students who had not had high-school 


biology were matched with one hundred and five students who had 


had high-school biology. They were equated on a single basis, 


the high-school average. The high-school average was determined 


_to the nearest tenth of a point, and on this basis, each pair 


of students was exactly matched. 


The many marking systems of the high schools were reduced 
to a 5, 4, 3, 2, 1 scale with 5 equalling A or 100-90, 4 equal- 
ling B or 89-80, 3 equalling C or 79-70, 2 equalling D or 69-60, 


and l equalling E, F, or 59 and below. In cases where schools 


varied their marking system from this scale, the 5, 4, 3, 2, 1 


scale was adjusted thereto. The mark awarded in the first- 
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2 
semester course in college biology was also reduced to this 5, 


4, 3, 2, 1 scale. A mark characterized by a plus (+#) or 
minus (-) was treated the same as an unqualified mark. 

The following limitations were set on choosing cases to 
be used in this survey: 

1. A student must have taken the first-semester course 
of college biology while a freshman with no advanced standing. 

2. The student must not have had previous college work 
or courses characterized as technical or business after his 
high-school work and before entrance to Boston University. 

3. The student must have taken the course in first- 
semester college biology during 1944, 1945, or 1946. 

To further equate students, than by the single basis of 
the average of marks earned in high school, as many cases as 
possible were equated within each year. 


Beyond the determination of the original problem, the 


writer attempted to determine the effect of a year's work in 


high-school biology on achievement in first-semester college 
biology in high schools of various size. A further amplifica- 
tion of the method employed will be found in Chapter II. 


Limitations of this Study 
Only one basis of equating.--A most obvious limitation, 
that the discerning reader has already noted undoubtedly, is 
that the only consistent equating device used is the high- 


school average. Naturally, the desirability of further equation 
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3 
on the bases of mental age, sex, socio-economic environment, 


and the whole gamut of usual devices would have enhanced this 
study. However, with the limited time available to the writer, 
the single strongest basis, educational achievement, was all 
that was used, with the hope that the conclusions drawn might 
still have a validity sufficient to merit their recognition. 

Only one university in study.--A further limitation is 
that this study was limited entirely to Boston University. If 
the effect of a veteaa work in high-school biology on achieve- 
ment in first-semester college biology might have been deter- 
mined at several colleges and universities, the study's 


validity would be on even firmer ground. 


A Review of the Most Pertinent Literature 

The early workers.--The problem of prediction of success 
in college has attracted the very careful scrutiny of educa- 
tionists since the late 1920's. By 1927, we find Proctor and 
Bolenbaugh/ reporting, "Colleges can well afford to give high 
schools more freedom in the matter of courses taken by pros- 
pective college students." Of even more importance to us, 
however, is the study of Reeves and Russe112/ in 1929. After 

- M. Proctor and L. Bolenbaugh, "Relation of the Subject 


Taken in High School to Success in College," Journal of 
Educational Research (February, 1927) 15: 87-92, 


2/F. W. Reeves and J. D. Russell, The Type of High-School 
Curriculum Which Gives the Best Preparation for College, 
Bulletin of the Bureau of School Service, Vol. li, No. l, 


University of Kentucky, Lexington, Kentucky, 1929, p. 106. 
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an examination of 706 graduates from three universities they 


report, "This study does not find sufficient facts to justify 

colleges in prescribing certain subjects for college admission. 
However, the facts found warrant colleges in demanding a high | 
school curriculum well done." It was also in 1929 that Henmonl/ 

published his amazing finding which is very pertinent to this 
study. While studying various prognostic possibilities for | 
modern foreign languages he found, "If we are to select from | 
the freshmen who studied Latin a group of students to form an | 
honor class in sophomore Latin, we would get a better class by 

| sclecting not those who excelled in Latin, but those who ex- 

| celled in their school work generally." 

Brammell'ts conclusions.--In studying entrance requirements 

at the University of Washington, P. R. Pramme112/ after study- | 

| ing 5000 student's records, concluded by an examination of -pre-— 
Gictive value of the academic high-school subjects, by the 
partial correlation method, that the supposed high predictive 


_value of those subjects has been overestimated. Two years after 


- submitting this thesis at the University of Washington, Bramme1], 


| 


while working with the National Survey of Secondary Education, | 


| /Wivian A. C. Henmon and Others, Prognosis Tests in the | 
odern Foreign Languages, Publications of t American and | 
Canadian Committees on Modern Languages, New York, The Mac- | 
_millen Company, 1929, Vol. XIV, p. 14. | 


2/Paris R. Brammell, A Study of Entrance Requirements in the | 
University of Washington, Doctor's Thesis, June, 1930, School | 
or naucation, University of Washington, Seattle, Washington. 
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voiced this even stronger statement, on the basis of his more 
complete exuaeihe Y Wi dees investigators have discovered 
that work done in a field in high school does not improve the 


chances for success in the same field in college. If this is 


true, it becomes increasingly absurd for higher institutions to > 


prescribe a certain number of units in specific subjects as 
entrance requirements on what can be called nothing more than 
'general principles'." Also, at this time Brammell substen- 
tiated the criterion of educational achievement as a sole 
equating device in a veney such as this, when we find him re- 


portine © wunercds investigators who have made comparative 


studies find that the high-school record indicates more accurate 


ly the chances of success in than any of the other criteria 
_which they have studied." Another investigator, Segal ,2/ more 
particularly substantiates the use of the high-school average 
asa single basis when we find him reporting correlation 
coefficients of 0.39 to 0.70 with a median of 0.55 between the 
high-school average and general college scholarship, and that 


various combinations of predictive items and general college 


| 2 Paris R. Brammell, Articulation of High School and College, 
Bulletin 1932, No. 17, National Survey of I Education, 
Monograph No. "10, Pp. 50. 

|2/Ibid., p. 24. 


3/David Segal, Prediction of Success in College, Bulletin 1934, 
o. 15, United States Department of Interior, Office of 


‘Education, Washington, 98 pp. 
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coefficient. 


Learned and Hawkes' experiment.--In a decided departure 
from the methods employed to that time, Learned and Hawke s2/ 


in a controlled experiment from 1931 to 1938 attempted to 


determine if substituting a curriculum characterized by varying 


deviations from the usual college-preparatory program would as 


adequately prepare children academically for college as the 


traditional curriculum. Their findings indicate that the ex- 


perimental group showed notable gains over the control group in 


_all areas measured. The areas included General Culture, 
General Science, Foreign Literature, Fine Arts, History, and 


Social Studies. 


The Eight-Year Study.--During approximately the same years 


that Learned and Hawkes! Experiment was in progress, the monu- 


_mental Eight-Year Study was also being performed. In this 


| study, 1475 carefully matched pairs of students from thirty 


experimental schools and several traditional schools were com- 


| pared, as to success in college, by such measures as grades 


earned and a host of other aspects. Chamberlin, Chamberlin, 


‘Drought, and scot te/ in reporting their achievements in 


L/W. S. Learned and A. L. R. Hawkes, An Experiment in Respons- 
Able Learning, The Carnegie Foundation for the Advancement of 
Teaching, Batietin No. 31, Boston, The Merrymount Press, 1940, 
| 61 pp. 


(2/D. Chemberlin, E. Chamberlin, N. E. Drought, and W. E. Scott, 
Did They Succeed in College? Adventure in American Education, 
Vol. IV, New York, Harper and Brothers, 1942, 291 pp. 
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matics. Of course, the writer hastens to explain that these 


r “ t 
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7 
Volume IV of the study found that, as a group, pupils having 
preparations that often disregarded certain usual requirements 


for college entrance, made even higher over-all academic records 


than the total experimental group. Also, we find such amazing | 
evidence as this:2/ students lacking two units of mathematics 


did considerably better than the average of all students in | 
the biological and physical sciences and just perceptibly | 
-better than the average of all students in mathematics; students 


lacking two units of mathematics and one unit of physical 


science did considerably better than the average of all stu- 
dents in mathematics; and students lacking three or more units 
of mathematics and over two units of physical science did con- 


siderably better than the average of all students in mathe- 


three groups were at the 68.7, 67.1, and 71.7 percentiles in 


academic aptitude respectively. However, the evidence still 


is quite startling. 


Two questions as we leave the literature.--Has the impact 


of the evidence presented by the Eight-Year Study and the 
closely related studies cited above, had any effect on the 

degree of functionality of present-day high-school subjects? 
If these studies have had their effect, might we not expect to | 
see greater achievement in college biology by those students | 


who have had high-school biology? Although the writer does not 


1/ibid., p. 185. 
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“wish to suggest that this study could give an unqualified 


answer to the last question, it is his hope that some light 


may be shed upon it. 
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CHAPTER II 
THE MATCHED PAIRS AND THE SIGNIFICANCE 
OF THE DIFFERENCE OF THEIR ACHIEVEMENT 


The Matched Pairs 


An explanation.--The following information was collected 


| regarding each student used in this study: his name, the high 


| school he attended, the year he took the first-semester of 


college biology, his mark in first semester college biology, 
| his marks in high school, and whether or not he had had high- 


school biology. This information will be given in the case of 


each of the 210 students hereafter listed, except that a letter 


will be substituted for the name of the pupil, and it will be 
understood that the first student of each pair did not have 


high-school biology. Besides this information the mean of the 


high-school marks will also be given. 


The pairs.--The 105 matched pairs follow. 


First Matched Pair 


Pupil A Somerville High School, Somerville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 3, 4, 4, 4, 4, 3, 4, 4, 4, 4, 3, 3, 4, 
SLO gnas ay ag iage Og ae 

Mean high-school mark: 3,3 
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Pupil B Watertown High School, Watertown, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 5, 35, 2, 3, 3, 4, 3, 3, 2, 4, 4, 4, 
By Os Oy Og Bei Og 4, 0, by 4s 
Mean high-school mark: 3.3 
Second Matched Pair 
Pupil ¢ Cathedral High School, Boston, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 1 
| High-school marks; 4, 4, 4, 4, 4, 4, 4, 2, 2, 5, 35, 4, 
| Ba A Ae Ae OBS ee Bale kG 
| Mean high-school mark: 3.8 
Pupil D Howe High School, Billerica, Mass. 
Took first-semester college biology in 1946 
| Mark earned in first-semester college biology: 3 
| Highe-school marks: 3, 35, 4, 3, 4, 3, 3, 3, 4, 5, 4, 5, 
| oy ae ee ae ay ee 
| Mean high-school mark: 3.8 
| Third Matched Pair 
Pupil E Waltham High School, Waltham, Mass. 
Took first-semester college biology in 1946 
| Mark earned in first-semester college biology: 4 
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High-school marks; 4, 4, 3, 4, 5, 3, 2, 2, 2, 4, 4, 4; 
Sas 6 o4 eee A Og Bs Og. My As 
3, 4, 4. 

Mean high-school mark: 3.9 


Pupil F Watertown High School, Watertown, Mass. 
Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 
High-school marks: 4, 5, 3, 5, 5, 4, 3, 4, 3, 4, 5, 5, 
| oy wy 4y £3 25. 55: 45: Gs 

Mean high-school mark: 3.9 


Fourth Matched Pair 


Pupil G Rindge Tech., Cambridge, Mass. 

| Took first-semester college biology in 1946 

| Mark earned in first-semester college biology: 3 

| High=-sehool marks: 5, .5, 4,.5, 5,.3, 43 25 2, Sy 2,5 2; 
| a, 4, 4, 4, 2, Ss 5, &, 43 Sy Se 


Mean high-school mark; 3.4 


Pupil H Newton High School, Newtonville, Mass. 
: Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 3, 3, 4, 4, 4, 4, 4, 3, 3, 4, 4, 
Sy Oy GO; Oo, & GS, 5S, BS, G. 
Mean high-school mark; 3.4 
Fifth Matched Pair 


Pupil I Public Latin, Boston, Mass. 
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Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
) High-school marks: 3, 3, 4, 4, 3, 5» 3) 4; 35 3, 3, 4; 
Deg Os Op Og Dirks Opes Oy os Se 
Mean high-school mark: 3.2 


Pupil J Plymouth High School, Plymouth, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High=sehoel markse 92;°.5, 2, ° 2,555, 3, 4, 4, 4, 5, 3, 
an S, 4,54 Ss 45 

Mean high-school mark: 3.2 

Sixth Matched Pair 

Pupil K Public Latin, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 3, 5, 3, 3, 4, 5, 5, 4, 4, 3, 5, 
By Ooi Oy Oy Og 45 Sy 4,5) Se 

Mean high-school mark: 3.5 


Pupil L Taunton High School, Taunton, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 2 


) } High-school marks: 3, 4, 4, 4, 3, 4, 4, 3, 3, 4, 3, 3, 
BD Es B5- Sy 4 


| Mean high-school mark: 3,5 
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Seventh Matched Pair 
Pupil M Boston Tech. High School, Boston, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 2 
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High-school marks: 4, 4, 5, 4, 4, 5, 4, 4, 4, 4, 4, 35, 


CAT Rae er ae ae Sey ee 


Mean high-school mark: 4.0 


Pupil N Hingham High School, Hingham, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 4 


High-school marks: 5, 5, 5, 5, 4, 4, 5, 3, 4, 4, 5, 3, 


4, 4, &, 3, 3, 4, 5, 3, 4, 4. 
Mean high-school mark: 4.0 


| Eighth Matched Pair 


Pupil 0 Haverhill High School, Haverhill, Mass. 


Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 2 


High-school marks: 4, 4, 4, 4, 4, 4, 4, 5, 3, 4, 4, 4, 


3, 4, 4, 4. 
Mean high-school mark; 4.0 


Pupil P Newton High School, Newtonville, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 2 


High-school marks: 4, 4, 4, 4, 4, 4, 4, 5, 4, 4, 4, 4, 


4, Oo, 4, 4, 4, 4. 
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14 
Mean high-school mark; 4.0 


Ninth Matched Pair 
Pupil Q Chelsea High School, Chelsea, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 43 
High-school marks: 4, 5, 5, 4, 4, 4, 4, 5, 5, 5, 4, 4, 
5, 5, 4, 4, 4, 4. 


Mean high-school mark; 4.4 


Pupil R Northboro High School, Northboro, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 2 
High-school marks: 5, 4, 4, 4, 5, 5, 5, 4, 4, 5, 5, 3, 
Dot ign Bian fp De 
Mean high-school mark: 4.4 
| Tenth Matched Pair 
| Pupil s Beverly High School, Beverly, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 3, 4, 5, 5, 5, 4, 4, 5, 4, 4, 4, 
4, 4, 4, 4, 4, 4, 4, 4, 4, 4. 
Mean high-school mark: 4.1 


| Pupil f Weston High School, Weston, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 1 
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High-school marks: 4, 3, 4, 4, 4, 4, 3, 4, 35, 5, 4, 5, 
oS, 4; 5, 4, 4, 4, 5. 

Mean high-school mark: 4.1 

Eleventh Matched Pair 

Pupil U Weymouth High School, East Weymouth, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

Hign=scehool] marke: 5, 3,°4, 3, 5, 4, 5, 5, 1, 3, 4, 5, 
&o, £4, 5; 4, 3, 4, 4; #, 4, 4. 


Mean high-school mark: 3.4 


Pupil V Newton High School, Newtonville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High=school marks; 4, 4;,°3, 5, 3, 4, 3, 3, 4, 3, 3, 3, 
Oe Set es Es Oe Oy Oy, Og 45° ws) Beg Os 
4, 5, 4, 3. 

Mean high-school mark: 3.4 


 ‘Qwelfth Matched Pair 


Pupil W Public Latin, Boston, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
Hign—-scehool marks: 4, 5,°5, 5, 5,°4, 5, 5, 3, 4, 4, 4, 
4, 4, 4. 
‘Mean high-school mark: 4.2 
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Pupil xX Newton High School, Newtonville, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
High-school marks; 4, 3, 4, 4, 5, 4, 5, 5, 5, 4, 5, 5, 
Be Be Big tS y “A: 

Mean high-school mark: 4.2 

| Thirteenth Matched Pair 

! Pupil Y Belleville High School, Belleville, N. J. 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 5, 5, 5, 4, 4, 4, 4, 5, 3, 5, 4, 4, 
2, 4, 4, 4, 4, 4, 2; 4. 

Mean high-school mark: 3.9 


Pupil Z Freeport High School, Freeport, Ill. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

Higheschool marks: 4, 3, 5, 4, 4, 4, 3, 4, 4, 5, 4, 5, 

| 4, 3, 4, 4, 4, 4, 4, 4, 4, 4; 4, 4; 
4, 4, 4, Se 

| Mean high-school mark: 3.9 

| Fourteenth Matched Pair 

| Pupil A-1 Maynard High School, Concord, Mass. 

Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 2 
High-sehoeo! merks: 4, 5, 5, 5, &, 4, 4, 5, 4, 4, 5, 4, 
See oe Os Sy £5 fe 
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Mean high-school mark: 4.5 ‘ 
Pupil Bl South Boston High School, South Boston, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
Bieh=schoo!l marks: 5, 5,5, 5, 5, 4, 5, 4, 5, 4, 4, 4, 

Sy 05.2, B.S, 4,9. 


Mean high-school mark: 4.5 


_ Fifteenth Matched Pair 


Pupil C-1l Roxbury Memorial High School, Roxbury, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
Bagu=sehnool markg: 4, 5, 5, 5, 4, S, 5, 5, 5; 4, 5; 5, 

DS, 3, of 4, 9, 4, 4,5, 4, 3. 


Mean high-school marks: 4.7 


Pupil D-1 English High School, Lynn, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High=-sehool marks: 5, 5, 4, 5, 5, 4, 5, 5, 4, 5, 4, 5, 
By 3, 5, 5, Sy 5, 4. 

Mean high-school mark: 4.7 


Sixteenth Matched Pair 


Pupil E-1 J. E. Burke High School, Dorchester, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 4 
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18 
High-school marks; 4, 4, 4, 5, 4, 4, 5, 4, 5, 4, 4, 5, 
4 fen 4, (Dip a4 2D 


Mean high-school mark: 4.2 


Pupil Fel Stoneham High School, Stoneham, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 4, 4, 4, 4, 4, 4, 4, 4, 5, 4, 4, 4, 
4, 4, 4, 4, 5, 4, 5, 5, 4. 

Mean high-school mark: 4.2 

| Seventeenth Matched Pair 

Pupil Gel Lexington High School, Lexington, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 1 

High-school marks: 4, 4, 5, 5, 4, 3, 4, 3, 4, 4, 4, 4, 
4A 4, 45 4,56 

Mean high-school mark: 4.1 


Pupil Hel Concord High School, Concord, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 5, 4, 5, 4, 4, 4, 5, 4, 4, 4, 5, 
Gain Oy tig 4a 

Mean high-school mark; 4.1 
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19 
Eighteenth Matched Pair 


Pupil I-1 Lowell High School, Lowell, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

Hign—-geneol Marks; 5, S, 4, &, 3S; 5, 5, S, 5, 5, 5, 5, 
Bi, Oy, Sy, “By, "SS, &. 

Mean high-school mark: 4,9 


Pupil J-1 Bethel High School, Bethel, Conn, 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 5, 5S, 4, 5, 4, 5, 5, 5, 5, 5, 5, 
oS, 55 5, 9% 

Mean high-school mark: 4.9 

Nineteenth Matched Pair 

Pupil Kel English High School, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

Hign=sehool marks; 5S, 5; 35, 3S, 5, 5, 3, 4, S, 5; 3S, Sy, 
a, (ay 5, 9%. 25 25 45 

Mean high-school mark: 3.2 


Pupil L-1 Greenfield High School, Greenfield, Mass. 
Took first-semester college biology in 1946 

| Mark earned in first-semester college biology: 3 

| Hign-sehool marks: 2, 3, 2, 3, 3, 3, 3, 3, 4, 3, 4, 3, 


£, 43 3, 3; 5% 
| Mean high-school mark: 3,2 
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Twentieth Matched Pair | 20 
Pupil M-1 Weymouth High School, Weymouth, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 4, 4, 4, 4, 4, 4, 3, 4, 3, 4, 3, 
3, 4, 3, 4, 4. 
Mean high-school mark: 3.7 


Pupil Nel Punchard High School, Andover, Mass. 
Took first-semester college biology in 1946 
Merk earned in first-semester college biology: 4 
High-school marks: 4, 4, 4, 3, 4, 3, 4, 3, 4, 4, 4, 5, 
4, 4, 4, 5, 3, 4, 4. 
Mean high-school mark: 3.7 
| Twenty-first Matched Pair 
ss Pupil 0-1 Mt. St. Joseph Academy, Brighton, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
High=scheol marks: 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 
S, 5, 5, 5, 6; 5; 5. 
Mean high-school mark: 5.0 


Pupil Pel Rockland High School, Rockland, Mass. 
Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 
High-sehool marks; 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 


5, 5, 5, 5, 5. 
Mean high-school mark: 5.0 
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Twenty-second Matched Pair 


ot 

Pupil Q-1 Medford High School, Medford, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 5, 4, 5, 3, 5, 4, 4, 4, 4, 5, 5, 5, 
4, 4, 5, 4, 4, 5. 

Mean high-school mark: 4.4 


Pupil R-1l Arlington High School, Arlington, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-sehool marks: 5, 5, 4, S$, 5, 4, 5, 4, 5, 5, 5, 4, 
4, 5, 4, ©, 5S, 4,;. 4, 45. 4; 5. 


Mean higheschool mark: 4.4 


| Twenty-third Matched Pair 


______-Mean high-school mark: 4.9 


Pupil Sel Woburn High School, Woburn, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High=school marks: 5, &, 5, 5, 5, 5, 5, 5, 4, 5, 5, 5, 
By Sy Sy. Sa Sp Sy Big 

Mean high-school mark: 4.9 


Pupil T-1 Brockton High School, Brockton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 5, 5, 5, 5, 5, 4, 4, 5, 5, 5, 4, 
&, 6, 5, &, S$; 5, 5, 5, 5. 
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Twenty-fourth Matched Peir 22 
Pupil U-1l Berlin High School, Berlin, N. H. 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 5, 5, 5, 5, 5, 5, 5, 5, 5S, 5, 5, 
S&S, S, 8; 5, 5; 5, 9; 5, S&. 

Mean high-school mark: 5.0 


Pupil vel Presque Isle High School, Presque Isle, Me. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 
Seay OB, Oy Ss 
Mean high-school mark; 5.0 
| Twenty-fifth Matched Pair 
Pupil Wel Newton High School, Newton, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school markas 5, 4, 5, 4, 5, 4, 3, 5, 4, 4, 3, 2, 
ay my Of ao, Se 4a 2s 
| Mean high-school mark: 3.6 


| Pupil X-1 Brighton High School, Brighton, Mass. 

| Took first-semester college biology in 1946 

| Merk earned in first-semester college biology: 5 

High-sehool marks: 3, 3, 5, 4, 3, 3, 3, 4, 4, 3, 3, 5, 
5, 5, 4, 3, 4, 4. 

| Mean high-school mark: 3.6 
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Twenty-sixth Matched Pair “2 

Pupil Y-1 Walpole High School, Walpole, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 1l 

High-school marks: 4, 3, 2, 2, 4, 5, 3, 5, 4, 4, 4, 5, 
@; 43 43 Sj Sj €: 

Mean high-school mark: 3.9 


Pupil Zell Jamaica Plain High School, Jamaica Plain, Mass. 


Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 3, 4, 5, 3, 3, 3, 4, 5, 4, 4, 4, 
4, 5, 4, 4, 4, 4. 
Mean high-school mark: 3.9 
| Dwenty-seventh Matched Pair 
Pupil A-2 Public Latin, Boston, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 1 
High-school marks: 4, 3, 3, 3, 4, 4, 3, 3, 3, 5, 4, 2, 
23 23 G3 G5 Sy 5S; 4; 3s 
Mean high-school mark: 3,4 
Pupil Be2 Dorchester High School, Dorchester, Mass. 
Took firstesemester college biology in 1946 
Mark earned in first-semester college biology: 3 
| High-school marks: 3, 5, 3, 4, 3, 4, 2, 3, 5, 4, 2, 3, 
Se a, wy Sy Sy. 45. &e 
Mean higheschool mark: 3.4 
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Twenty-eighth Matched Pair 24 


Pupil C-2 Hyde Park High School, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 3, 2, 5, 4, 4, 4, 4, 5, 4, 5, 5, 2, 
S, 4, 4, 3, 5, 3, 3, 4, 4, 

Mean high-school mark: 3,3 


Pupil D-2 Milford High School, Milford, Del. 

Took first-semester college biology in 1946 

Mark earned in firstesemester college biology: 5 

High-school marks: 4, 3, 3, 3, 4, 3, 5, 4, 4, 4, 4, 4, 
4, 3, 5, 4, 5. 


Mean high-school mark: 3.3 


| Twenty-ninth Matched Pair 


| 
| 
| 
| 
| 


Pupil E-2 Peabody High School, Peabody, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 4, 5, 4, 5, 4, 4, 5, 5, 4, 4, 
4, 4, 3, 5, 4, 4, 5, 5. 

Mean high-school mark: 4.4 


Pupil F-2 McMain High School, New Orleans, La. 
Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 
High-school marks: 4, 5, 5, 5, 4, 4, 4, 4, 5, 4, 5, 5, 


Bre Go 4G wd A Oa) a 


eS ee A Ug ee 


. 
, 
a 
= 
ay onion 
e 
ae 
f\ hy 
. , 
= t 
° 
* 2 
, 
» 3G 
« Suk 


4 
. 
c O44 £e *y 
, s \ 
* ; . e% : 
f ” = 
* = s i g it . 


> * PF cr : 
e EOS Lk , coe es 
4g % cr 
; ba OLOL MA 
ofoid semellon — 
a> . a 
+ oh . « a 5 t 
7 5 ‘ + - 
. A ay eae x pr © 
eVwIOGcEey. ,LOohos 
\ ra 
os fo 6] < 
v tl. yaoLoctd 


‘ 2 ‘ a 
. vee « ok ew « 
) - { = 
\ 
at ew e= ¢ z q . 


sefx0 woll , Looted’ s 


oper of vante ie 


otaomer «287 i) ee Reem 1 i 


ba | 

- 

a Pe 
Bi A 
ene 
ry el 
, a te 
- . a 
? 2 
ee 
weG 
</* 

2 ie 

OmOL A 


Ox 


pik fel ‘oh. 


foo tedremee=terit xoor 
7 a: 


ser oe ioe a 


vi pe ad a. ‘tex 


a 


& sealant Le¢ ortoe tig t fe 


= 


:iream (eodtoe+dp id nse! 


7 ae 
Brot lim S40 fidud 


ta 
* ti 


pater) of howe ite. 


f 
> gavtaam Loox seat aia 


if 


tem Io ottagerig Leh feel Lat 


iy 


tied 5 bene tei edt. iit eel 
Lowe $I 
tons a 


+ 


wh La ai we ” oe) “d, 
i? ‘ 
i AF yaa 


‘ fence i 
b rae ' 
+3 ' ’ a 


ay 


bith a, hae 


$- 
> > et ak a) 
) ae toy prs 


‘: rm 5 abet Bt 


— -t¢ — — 


“Mean high-school mark: 4.4— 

Thirtieth Matched Pair 

Pupil G-2 Public Latin, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 

High-sehool markss: 4, °55/5, 4,.-4,°74, 5, °S;5 5, 
3, 5, 4, 4, 4, 4, 4, 5, 4. 


Mean high-school mark: 3.7 


Pupil H-2 Packer Collegiate Inst., Brooklyn, N. Y. 


Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 


490455354; 8)°4; 2 
Mean high-school mark: 3.7 


| Thirty-first Matched Pair 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 

High-school marks: 4, 4, 4, 4, 5, 5, 5, 4, 4, 
BRENIG PIS P'S 4 De 

Mean high-school mark: 4,5 


| Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 


High-school marks: 4, 4, 3, 3, 3, 4, 3, 4, 4, 5, 4, 4, 


Pupil I-2 J. E. Burke High School, Dorchester, Mass. 


Pupil Je#2 Westwood High School, Westwood, Mass. 
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High-school marks: 5, 5, 4, 5, 5, 5, 5, 4, 5, 4, 4, 4, 76 


5, &, &, 8, 4, 4, 4, Se 

Mean high-school mark: 4.5 

Thirty-second Matched Pair 

Pupil K-2 Lawrence High School, Lawrence, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 3, 4, 4, 4, 4, 4, 4, 4, 4, 4, 5, 
4, 5, 4, 25 &, 4; Be 

Mean high-school mark: 3.8 


Pupil Le2 Milton High School, Milton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 3, 3, 3, 4, 3, 3, 4, 3, 3, 5, 5, 4, 
4,26, 64, (5, 80; 24, 45, 4; ¢4,.45, 65, 4, Se 

Mean high-school mark: 3.8 

Thirty-third Matched Pair 

Pupil M=2 Brighton High School, Brighton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High=school marks: 4, 5; 5, 5; 5, 4, 5, 5,,°5, 4, 5, 5, 
5,5. 

Mean high-school mark; 4,8 


Pupil N-2 South Boston High School, South Boston, Mass. 


Took first-semester college biology in 1946 
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High-school marks: 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 4, 5, 
5,, S,, 5, 4;. 4, 4, &,, S. 
Mean high-school mark; 4.8 
| Thirty-fourth Matched Pair 
| Pupil 0-2 Leominster High School, Leominster, Mass. 
Took first-semester college biology in 1946 
Mark earned in first~semester college biology: 1 
High-school marks: 4, 3, 4, 4, 5, 5, 4, 4, 4, 5, 5, 4, 
4, 5, 5, 4. 
! Mean high-school mark: 4.3 


Pupil P-2 Girls High School, Boston, Mass. 

Took first-semester college biology in 1946 

| Mark earned in first-semester college biology: 2 
High-school marks: 5, 5, 4; 5, 5, 4, 4, 4, 4, 4, 5, 5, 

Ges Des Mr Seo GS, B,, 4 

| Mean high-school mark; 4.3 

_Thirth-fifth Matched Pair 

Pupil Q-2 Arlington High School, Arlington, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks; Stee 6 (DS  Sce Li, Ly, §,. 5, 2, 

| Mh Shs hh Big. Alo, hs, B5, Sh, 4%, 4, 55, 45. 3s 

Mean high-school mark: 3.3 


| Pupil R-2 Glen Ridge High School, Glen Ridge, N. J. 


Mark earned in first-semester college biology: 3 27 
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Took first-semester college biology in 1946 28 


Mark earned in first-semester college biology: 2 
High-school marks: 2, 35, 3, 5, 2, 5, 2, 2, 5, 5, 2, 2, 
) 5, 5,43, 3. 
Mean high-school mark; 3.3 
Thirty-sixth Matched Pair 

Pupil S-2 Boston Latin, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 5, 4, 4, 4, 4, 5, 5, 4, 4, 4, 4, 
3, 4, 4, 3, 4, 4, 4, 4. 


Mean high-school mark: 4,0 


Pupil T-2 Ellsworth High School, Ellsworth, Me. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 4, 4, 4, 4, 4, 3, 4, 4, 4, 5, 5, 
3, 4, 4, 4, 4. 
| Mean high-school mark: 4,0 
Thirty-seventh Matched Pair 
| Pupil U-2 Brookline High School, Brookline, Mass. 
Took first-semester college biology in 1946 
| Mark earned in first-semester college biology: 4 
High-school marks: 4, 4, 4, 4, 4, 3, 3, 4, 4, 4, 3, 5, 
i aoe Mes 2s Set Sgt Dig Me Oe 
Mean high-school mark: 3.6 
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Pupil V=2 Jamaica Plain High School, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 1 

High-school marks: 3, 4, 3, 4, 2, 4, 3, 3, 3, 4, 5, 4, 
5, 4,.9, 3S, 5S; 4, 4, 4, 4, 5, 4, 4, 
So, 4, 4, S. 

Mean high-school mark: 3.6 

Thirty-eighth Matched Pair 

Pupil W-2 Lowell High School, Lowell, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks; 4, 3, 3, 4, 3, 4, 5, 4, 5, 4, 3, 5, 
4, 3, 4. 

Mean high-school mark: 3.7 


Pupil X=-2 Hope High School, Providence, R. I. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 2 
High-school marks: 3, 3, 3, 5, 5, 5, 4, 4, 5, 3, 3, 4, 
So, 5; 4, 4, 3, 3, 3. 
| Mean high-school mark: 3.7 
| Thirty-ninth Matched Pair 
Pupil Y-2 Boston Tech. High School, Boston, Mass. 
| Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 3 
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High-school marks: 4, 5, 5, 4, 5, 3, 4, 4, 4, 5, 5, 4, 
5; 5, 4, 5, 5, 4, 4, 4, 4, 4, 4, 4, 
4cl45e4 45446 


Mean high-school mark: 4.3 


Pupil Z-2 Brighton High School, Brighton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 4, 4, 5, 5, 4, 4, 5, 5, 4, 4, 4, 
4, 4, 4, 4, 4. 

Mean high-school mark: 4.3 


Fortieth Matched Pair 


Pupil A-3 Hyde Park High School, Hyde Park, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 5, 4, 3, 4, 4, 4, 5, 4, 5, 5, 4, 
45-5754, °45'4515,04,°4, 4, 4, 4, 4; 
SQCRS S955 055985 2524988: 

Mean high-school mark: 4.1 


Pupil B-3 Chelmsford High School, Chelmsford, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 3, 2, 3, 5, 4, 4, 4, 4, 4, 5, 5, 
4, 4, 4, 5, 5, 4, 4, 5, 5. 

Mean high-school mark: 4.1 
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Forty-first Matched Pair 
Pupil C-3 Weymouth High School, East Weymouth, Mass. 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High-sehool marks: $3, 3, 3, 5; 5, $, 3, 5, 3,5, 3, 6, 
Si 4,45. 4; 35 5, 5, 4, 45: 4 


Mean high-school mark: 3.5 


Pupil D-3 Montgomery Township High School, Arcadia, Pa. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High=achool marks 3, 3, 3, 5, 3, 3, 5, 4, 3, 5, 3, 4, 
4, 4,4, 4, 4,4, 3,.4; 4, 3: 

Mean high-school mark: 3.5 

Forty-second Matched Pair 

Pupil E-3 Ayer High School, Ayer, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High=-school marks: 4, 5, 5, 5, 4, 3, 3, 5, 4, 4, 4, 5, 
454, 5, 3, 4, 4, 4% 

Mean high-school mark: 4.0 


Pupil F=3 Girls Latin, Boston, Mass. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 4 
High-school marks: 3, 5, 5, 3, 3, 3, 4, 3, 3, 4, 5, 5, 
oa, 420, 4, 5, 4, Si, 5,6, 4, 8,4, &. 
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Mean high-school mark: 4.0 
Forty-third Matched Pair 
Pupil G-3 Girls Latin, Boston, Mass. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 3 
High=school marks: 3, 3, 5, 3; 3, 3, 5, 3, 4, 4, 5, &, 
3, 4, 4, 4, 3, 3, 4. 
Mean high-school mark: 3.3 


Pupil H-3 English High School, Lynn, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 2 

High-scheol marks: 3, 5, 3, 4, 5, 3, 4, 3, 4, 3, 3, 3, 
GB, Os, By 5, 5, Ss 

Mean high-school mark: 3.3 

Forty-fourth Matched Pair 

Pupil I-3 Brockton High School, Brockton, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 5, 5, 5, 5, 5, 5, 5, 5, 4, 4, 
Di kicks Dy Os Oy Ds Oy Os 

Mean high-school mark: 4.8 


Pupil J-3 Plainville High School, Plainville, Mass. 
Took first-semester college biology in 1945 


Mark earned in first-semester college biology: 4 
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High-school marks: 4, 5, 4, 4, 5, 5, 5, 5, 5, 5, 5, 4, 
a, 3-0, SG; O20, O85 Ss OS, D, S- 

Mean high-school mark: 4.8 

Forty-fifth Matched Pair 

Pupil K-3 Everett High School, Everett, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 5, 5, 5, 4, 4, 3, 4, 4, 4, 5, 5, 
Oy S504, 45 a 4, 45°55 4, 4, 45.4, 
4, 4, 4. 

Mean high-school mark; 4.1 


Pupil L-3 Caguas High School, Caguas, Puerto Rico 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 4, 4, 4, 4, 4, 3, 4, 4, 4, 4, 
a Sy £3 03 £3 £3 Os Oe, £4, 5,4; 
4, 4. 

Mean high-school mark: 4.1 


Forty-sixth Matched Pair 


Pupil M-3 Hunter-Tannersville Central School, Tannersville, 
Took first-semester college biology in 1945 are 
Mark earned in first-semester college biology: 3 
High=-school marks: 5, 5, 5, 4, 5, 4, 3, 5, 5, 3, 5, 5, 

oy Oy oy 2, 4, 35. 2, 35 Ss 


Mean high-school mark; 4.0 
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54 
Pupil N-3 Mansfield High School, Mansfield, Mass. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 53 
High-school marks: 4, 3, 4, 4, 4, 3, 4, 4, 4, 4, 5, 5, 
4, 4, 4, 4, 5. 
Mean high-school mark: 4.0 
Forty-seventh Matched Pair 
Pupil 0-3 Melrose High School, Melrose, Mass. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 4 
High-school marks: 4, 4, 4, 5, 4, 4, 4, 4, 4, 4, 4, 3, 
4, 5, 4; 3; 5; 5; 4, 4. 
Mean high-school mark: 4.2 


Pupil P-3 High School of Commerce, Worcester, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks; 4, 4, 5, 5, 4, 4, 4, 4, 4, 4, 3, 5, 
#, &, 5S, 4; 5; 5, 4; 4, 3, 4, 5, 4. 

Mean high-school mark: 4.2 

Forty-elghth Matched Pair 

Pupil Q-3 Boston College High School, Boston, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 5 

High-school marks: 3, 4, 3, 4, 4, 4, 3, 4, 5, 3, 3, 2, 


4, 5, 3, 5, 3, co 4, 4. 
Mean high-school mark: 3.4 
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Pupil R-35 Classical High School, Springfield, Mass. 
Took first-semester college biology in 1945 


Mark earned in first-semester college biology: 4 


High-school marks: 3, 3, 4, 4, 4, 3, 3, 4, 5, 5, 2, 5, 


3S, 4, 3, 5, 4, 3, 4, 5, 5, 3S. 
Mean high-school mark: 3.4 
Forty-ninth Matched Pair 
Pupil S-3 Westerly High School, Westerly, R. Il. 
Took first-semester college biology in 1945 


Mark earned in first-semester college biology: 53 


High-school marks: 53, 3, 3, 3, 5, 4, 3, 4, 4, 5, 4, 4, 


See 2 oe oe Ss 


Mean high-school mark: 3.8 


Pupil T-3 McDurfee High School, Fall River, Mass. 
Took first-semester college biology in 1945 


Mark earned in first-semester college biology: 53 


High-school marks: 4, 4, 4, 5, 5, 4, 4, 4, 4, 4, 4, 4, 


on S, o, 8, 4, 5, 4. 
Mean high-school mark: 3.8 
Fiftieth Matched Pair 
Pupil U-3 Taunton High School, Taunton, Mass. 
Took first-semester college biology in 1945 


Mark earned in first-semester college biology: 1l 


Hign-sehool marks: 4, 3, 4, 3, 3, 5, 3, 3, 4, 3, 5, 4, 


Se see 6. 47/4. 5. 4. 8, 2, 5 
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56 
Mean high-school mark: 3.5 


Pupil V-3 Fitchburg High School, Fitchburg, Mass. 

Took first semester college biology in 1945 

Mark earned in first semester college biology: 2 

High-school marks: 3, 5, 35, 8, 4, 4, 3, 4; 5, 5, 2, 4, 

Oe Si 25 Oy Os" as Ly AP By By £5 By Se 
Mean high-school mark: 3.5 
Fifty-first Matched Pair 

Pupil W-3 J. E. Burke High School, Dorchester, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

Hign=seneo. marks: 3S, 8, 5; 5,°-5,°5, 5, 9, 5S, 5, 5S, 5, 
Sy Os Oy Of Os Of OF Oe 

Mean high-school mark: 5.0 


Pupil X=3 Groveland High School, Groveland, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

Higu-genoel markss 5, 5, 5, 5,5, 5,,5, 5, 5,,.5, 5, 5, 
De Dis Diy Diy Oy Dig! Din Dip Dis 

Mean high-school mark: 5.0 

Fifty-second Matched Pair 
Pupil Y-3 English High School, Lynn, Mass. 
Took first-semester college biology in 1945 


Mark earned in first-semester college biology: 3 
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High-school marks: 5, 4, 5, 4, 4, 4, 5, 5, 5, 5, 5, 5, 


>, &9, 5, 5, 5, 9, 5. 


Mean high-school mark: 4.8 


Pupil Z-3 Everett High School, Everett, Mass. 

Took first-semester college biology in 1945. 

Mark earned in first-semester college biology: 3 

High=school, markas:,..5,..6,..5,5..55,55;55, 5, 5:55 55, 5, 5; 
4, &, 4, 4, 5, Sy 4, 5, 5;, Ss, Sy, &e 

Mean high-school mark: 4.8 

Fifty-third Matched Pair 

Pupil A-4 Girls Latin, Boston, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-sehoo]. marks... 4,..5.5. Ss, 45.415) Soo Sy) Sign By, S555, 4, 
Sip Oy 4, 3, 4, 3, 4, 3, 4, & 

Mean high-school mark: 3.5 

Pupil B-4 Arlington High School, Arlington, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

HWign-school marks: 4, 5, 4, 3, 3, 4, 3, 2, 5, 4, 4, $, 
Oo, Os 4, S, 4, Ss 5, 4, 4; 

Mean high-school mark: 3.5 

Fifth-Fourth Matched Pair 
Pupil C4 Roxbury Mem. High School for Girls, Roxbury, Mass. 
Took first-semester college biology in 1945 


Yetent fy AE tas ti. 


i) 
ip | 
4 yy oe t ii ' . «: ao) 
. ; ot Te Fe ‘ CrOLicic *, Not OVC Cr “ad i 
' 
t + ware e ¢#& 
. [. A t T¢ ie I 4 wc? CS, ies? Lv whe ok 
‘ 
. 
- Ref < } ' $* be Arey Fr 
; q al °F ‘ > ¢ . ey 
rAOLO ES MALO 1h yo TR fs of hermreeé 


1 J . e = . ‘ - aan Sed 
3 go (GN ek é 2.8. .@., :elrem Looroe- rete 


 *. 

Se faa 
2 4 

. 7 a 

2s ssiven foorse=cty id asem 

° <7 ; ; aad 

e. 


ay’ 5 
yiet hotogsN Seltdg—yo 


ER | PE tl A A TTD 


: Ae rf as 

ry - sovecd .olgad eblris ‘an £ 

e “ year an a —itare ap oh tS ¢ se” 

inar at vaelold emellco SVEBeMmes=Tet.2 xooTt pine 

, a 

Bie. 8 

Pa r Wis cals tee de eke eer eee 

Cs Le AOLOLO vot foo "TePeeman-Gets . ML DS'iltes rem) 


Pa :* - Sy 2 bs . hs hs Z; Cs . a hae il 114 loor or! a, i 
| : ; i » 


‘ ‘ © be 
er er Pa et et ie ex ¢s a” 
4 ‘ 
as steak Bood oe ~ de fc SoM: 
' , a os 4 nin 8 ey anyte t oy 
eGR eit vojlt- mF fo one - baad LLO0 al 
fr t fet f 
. we c tt eis L¢ € yD 
7 wf - 
& syarela expel Lop tt 
<>" 2 

, ~ t 4 Dal hy a 

a am 50 2 Pia Ta ete debe. 3 eV 

«, “ e - “| ~ —~ 

ks -_ «= .“ ea .? ed ce es 

' a ba 


f 


Mark earned in first-semester college biology: 4 
High-school marks: 5, 5, 5, 5, 5, 5, 5, 5, 4, 5, 5, 5, 
A fey Os Saas os 


Mean high-school mark: 4.8 


Pupil D-4 English High School, Lynn, Mass. 

Took first-semester college biology in 1945 

Mark earned in first semester college biology: 4 

High-school marks: 5, 4, 5, 5; 4, 5, 5, 5, #4; 5, 5, 5, 
So, 4, 9; 0; oF S 

Mean high-school mark: 4.8 


Fifty-fifth Matched Pair 
Pupil E-4 Roxbury Mem. High School for Girls, Roxbury, 
Took first-semester college biology in 1945 Cee 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 5, 4, 5, 4, 5, 4, 5, 5, 5, 5, 4, 
4, 4, 4, 4, 4, 4. 


Mean high-school mark; 4.4 


Pupil F-4 Norwood High School, Norwood Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks; 4, 4, 4, 4, 5, 5, 5, 5, 5, 4, 5, 3, 
Dy ag Og Os Sy Oy Oy my 2, 5, 4, 4, 
4, 4. 

Mean high-school mark: 4.4 
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Fifty-sixth Matched Pair 
Pupil G-4 Classical High School, Salem, Mass. 


Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 3 
High=-school marks: 4, 4, 4, 4, 4, 4, 4, 4, 5, 5, 5, 5, 

5, 8, 4, 5, 4; £,;°5,.¢,' 5, 4, 5, &, 5. 


Mean high-school mark: 4.5 


Pupil H-4 Westford Academy, Westford, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 5, 5, 4, 5, 5, 5, 4, 4, 5, 5, 4, 
5, 4, 5, 5, 4, 5, 4. 

Mean high school mark: 4.5 

Fifty-seventh Matched Pair 

Pupil I<-4 Girls Latin, Boston, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks; 4, 4, 4, 4, 4, 3, 4, 4, 4, 3, 3, 3, 
3S, 4, 4, 4, 3, 4, 3. 

Mean high-school mark: 3.7 


Pupil J=-4 Quincy High School, Quincy, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 2, 4, 4, 4, 4, 4, 3, 4, 4, 3, 
Gy oy 4, 4, 4,.4;, 36; 4, Ss 
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40 
Mean high-school mark: 3.7 


Fifty-eighth Matched Pair 
Pupil K-4 Central High School, Manchester, N. H. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 4 
High-sehool marks; 5; 5)°5,° 5, S$}. 5,°5,°4, 5, 5, 5, 5, 
5505575, 15505,°5, §. 
Mean high-school mark: 4.9 


Pupil L-4 St. Patrick High School, Watertown, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-sehool marks: 4; 5;.°4,'8; 5,5, 5; 5, 5, 5, 5, 5, 
B55, Ss S39 54°55, 55° S32 

Mean high-school mark: 4.9 

Fifty-ninth Matched Pair 

Pupil M-4 McDurfee High School, Fall River, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 5, 5, 4, 4, 4, 4, 5, 5, 5, 5, 
450 49 45° 55°5,945 42,55. 

Mean high-school mark: 4.5 


Pupil N-4 Roslindale High School, Roslindale, Mass. 
Took first-semester college biology in 1945 


Mark earned in first-semester college biology: 4 
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High-school marks: 5, 5, 5, 5, 4, 4, 5, 4, 5, 4, 5, 4, 


ie PR ree Pan Poe 
Mean high-school mark: 4.5 
Sixtieth Matched Pair 
Pupil 0-4 Somerville High School, Somerville, Mass. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: @ 
High-school marks: 5, 4, 5, 5, 4, 4, 5, 5, 5, 4, 4, 4, 
Ao 4,437 4, 3, 4,°5, 5, S34, 3, Ss 


Mean high-school mark: 4.3 


Pupil P-4 Braintree High School, Braintree, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 2 

High-school marks: 5, 5; 5,:4, 5, 4, 4, 5, 5, 4, 4, 5, 
a S23 S67 Sy: De 

Mean high-school mark: 4.3 

Sixty-first Matched Pair 

Pupil Q-4 Reading High School, Reading, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 4, 4, 5, 5, 4, 4, 4, 4, 4, 4, 
4,44 5,4, 4,/ 4, 4. 

Mean high-school mark: 4.2 


Pupil R-=-4 Roslindale High School, Roslindale, Mass. 


Took first-semester college biology in 1945 
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Mark earned in first-semester college biology: 4 

High-school marks: 5, 4, 4, 5, 4, 4, 4, 4, 4, 4, 5, 4, 
4, 4, 4, 4, 4, 4, 4. 

Mean high-school mark: 4.2 

Sixty-second Matched Pair 

Pupil S-4 High and Latin School, Cambridge, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 4, 5, 3, 4, 5, 5, 3, 5, 4, 5, 4, 
4; 3,53, °3, 3, 3. 


Mean high-school mark: 3.6 


Pupil T=4 Newton High School, Newtonville, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks; 4, 4, 4, 4, 4, 4, 3, 3, 3, 4, 4, 5, 
5, 4, 3, 3, 4, 4, 4, 3. 

Mean high-school mark: 3.6 

Sixty-Third Matched Pair 

Pupil U=-4 Technical High School, Springfield, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 4, 5, 4, 5, 4, 4, 4, 4, 3, 4, 
BPE eS, 04 4, 456 Sy. 45045:4,515, 5, 
4, 4, 4. 

Mean high-school mark: 3.9 
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Pupil V-4 Newton High School, Newtonville, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 3, 4, 
4, 4, 4, 4, 4, 4, 4, 4. 

Mean high-school mark: 3.9 

Sixty-fourth Matched Pair 

Pupil W-4 Hyde Park High School, Hyde Park, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 5, 5, 4, 5, 4, 5, 5, 4, 4, 4, 4, 
5, 4, 4, 4, 4, 4, 4. 

Mean high-school mark: 4.3 


Pupil X=4 Stoughton High School, Stoughton, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks; 4, 4, 5, 4, 4, 4, 4, 4, 4, 5, 4, 5, 
4, ©, 4, (5, 4, 4. 

Mean high-school mark: 4.3 

Sixty-fifth Matched Pair 

Pupil Y-4 Brockton High School, Brockton, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High=echeolimarks; (5, 4,4, 4, 4, ‘5, 5, 5, 5, 4, 5, 5, 
m, 46, 2B, 26, '4, 5,45. 

Mean high-school mark: 4.6 


45 


“a 


stare? 


. 
- - 
* 
“ 
~ 
wv 
3 
a 
~ Ot 


~ 
Lh 
— 


. 
- ie 
+ 

a 
ev 
e Ye 
« 


sysolotd sgelloo stetcssméea-tetlt mE Denies A1sM 


‘- 


Sf ebyH ,fooris® dglh srat ebye h-W Llqs'l 


mrosjwoord ,foonoe agli nodunow © bat 


' , * e 7 ‘ ‘ 
a y r 
ye-s «are ey - a ot 
2 i “4 ~~ aol 


Ai ey i 


® oY . 


flyvnoiveW , foorlse iy] Py ste 


Geet nt yuofold sxolles “rednomen dart? foc! a 


~~ » : 
enelflon tetee omen =a te fa: benrrse Atami 
oy . 


Pdi hd ae DS eyeitien Alo. i 
Ee Sue ey One 


o 


2.6 sicem foodoe-cyta neem 3 


‘tied pbecotem ¢ ieutelaydete 


~~ + 
ae eee fe ah ect aerend Liat tol 


ve he's : ne 


nd 

re r . rn fire Pet ; on ; - i 
GUL al yvaolold olfos teseomoean-tatlk 1x00 . 

¥ 

fn ful ar om Ca he a aivas 4 [ oy 

\cloltd sgolloo tedeomer-terlt ak benwes Yara | 


ts 
& Cc .s .c .s ,6 (& .S gosrem Loodosedy fhe, 


J 
’ 


a} 
a 
c.*% sixsor loodoe=tgid assem 


em 44 


$ 
i 
4 


sou, ,Lloono®. dail notmdasose b= X that a3 i 


SS0.f afl yaofloitd eselfoo totesemee-tersli soot 


oh oh eS CD CD CS SD cp enfasm focdor-=rs sn 


ThBD bey (odoxt cit 1b 
* Kar i 


asO Ll uf ynofold enelfoo rodeemn~de-2Y/al60f © 


3 
or 


ee he 
“ynolotd oxelfeo eee ae ‘pewte6 Es) 


ia i= aes r 
re We 


ee O foe ~ 


Pupil Z-4 Concord High School, Concord, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 4, 4, 5, 4, 4, 4, 5, 5, 4, 5, 
S'S, BS, S, Sy Sy S- 

Mean high-school mark: 4.6 

Sixty-sixth Matched Pair 

Pupil A-5 Bristol High School, Bristol, Conn, 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4.8 

High-scheol marks: 5, 5, 5, 5, 5, 5, 5S, 5, 5, 5S, 5, 5, 
5, 4, 5, 4, 4. 

Mean high-school mark: 4.8 


Pupil B-5 Newton High School, Newtonville, Mass. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 5 
Bigh-school markss; 5S, S,, S,, 5, 5, 5, 5S, 5S, 5, 5S, 5, 5, 
Sy, &,. S,, Sy, S,- Tj, 4. 4, 4, Sy 5. 
| Mean high-school mark: 4.8 
Sixty-seventh Matched Pair 
Pupil C-5 Lowell High School, Lowell, Mass. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 3 
Hign—-sehee! marke:: 5, S,. 4,, 5,, 5;. 5;, 4. 55. 53. S,, S,. 5, 
| 4, &, F;, d,, 55, Sy. 4. 
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45 
Pupil D-5 Lawrence High School, Lawrence, Mass. 


Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 5, 4, 5, 5, 4, 5, 4, 4, 5, 5, 4, 
5, 35 4, Sy Sy By, Se 

Mean high-school mark: 4.7 

Sixty-eighth Matched Pair 

Pupil E-5 Revere High School, Revere, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 

High-school marks: 5, 4, 4, 5, 5, 3, 4, 4, 5, 5, 5, 5, 
a, 4, 5, 4, 5, 5, 4, 4, 5, 4. 

Mean high-school mark: 4.4 


Pupil F=-5 Dighton High School, North Dighton, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 4, 4, 4, 3, 5, 5, 5, 4, 5, 5, 5, 
Do, 4, 4; 5, 3S, 5, 4, 4, 4, 4. 

Mean high-school mark: 4.4 

Sixty-ninth Matched Pair 

| Pupil G=-5 Chelsea High School, Chelsea, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 5, 5, 4, ‘5, 5, 5, 5, 5, 5, 4, 4, 
4, *5, Sj, “4, “S; Sie 

Mean high-school mark; 4.7 
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Pupil H=-5 Amache Secondary Schools, Amache, Colorado 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 5 

High-school marks: 5, 5, 5, 5, 5; 5, 5, 5; 5; 4; 4, 4; 
4; 33 S; 5j 5) Sy 5) Sy Sp 4: 

Mean high-school mark; 4.7 

Seventieth Matched Pair 

Pupil I-5 Chelsea High School, Chelsea, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High=school marks: 5, &; 5; 5; 54 4; 5; 5; 5; 5; 5; 5; 
oe S37 5, 5; 3. 

Mean high-school mark: 4.9 


Pupil J-5 Everett High School, Everett, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 3 
High=sehoel marks: 5, 5, 5, 5, 5, 5, 45 Sy 5, 5, 5S, 5, 
oe of Se 54 Sy. Sf? 5, S, 5, 5, 5, 5S. 
Mean high-school mark: 4.9 
Seventy-first Matched Pair 
| Pupil K-5 Medford High School, Medford, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 3 
High-school marks: 5, 4, 5, 4, 5, 5, 4, 4, 4, 5, 5, 4, 
Sy £7 47 S, ££) 5, 4, 4. 
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Pupil L-5 Quincy High School, Quincy, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 5, 5, 5, 5, 5, 4, 4, 5, 5, 4, 5, 
4, 4, 5, 5, 4, 4, 4, 5, 5, 5, 4, S- 

Mean high-school mark: 4.5 

| Seventy-second Matched Pair 

Pupil M-5 Woodward School for Girls, Quincy, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 

High-school marks: 4, 4, 5, 5, 5, 4, 4, 4, 4, 4, 4, 4, 
4, 4, 4. 

Mean high-school mark: 4.2 


Pupil N-5 McDurfee High School, Fall River, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 2 
High-school marks: 5, 4, 5, 4, 4, 4, 3, 4, 3, 4, 4, 4, 
4, 4, 4, 5, &, 5. 
Mean high-school mark; 4.2 
Seventy-third Matched Pair 
| Pupil 0-5 Lexington High School, Lexington, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 4 
High-school marks: 4, 4, 4, 4, 5, 5, 5, 4, 5, 5, 4, 4, 
&, 4, 4, 4, §, 5. 
_ Mean high-school mark: 4.4 
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Pupil P=-5 Sharon High School, Sharon, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 

High-school marks: 5, 5, 5, 5, 5, 4, 5, 3, 5, 4, 4, 5, 
53 659.45 57 45 49 47-53 4 

Mean high-school mark: 4.4 

Seventh-fourth Matched Pair 

Pupil Q-5 Girls High School, Boston, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High-school marks; 4, 4, 5, 4, 5, 4, 4, 5, 4, 4, 5, 4, 
4; .49 53.8, 8) 4; 47.5. 

Mean high-school mark: 4.4 


Pupil R-5 Wilton Academy, Wilton, Maine 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 

High-school marks: 5, 4, 4, 4, 4, 5, 5, 5, 4, 5, 4, 4, 
5, 5, 5, 4, 4, 4, 4, 4. 

Mean high-school mark: 4.4 

Seventy-fifth Matched Pair 

Pupil S-5 Ipswich High School, Ipswich, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 5 

High-school marks: 4, 4, 4, 4, 4, 4, 4, 4, 4, 5, 4, 4, 
Ef 4P EA 4H AP Sf 44: 

Mean high-school mark: 4.1 
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Pupil T-5 Rockland High School, Rockland, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 

High-school marks: 4, 4, 4, 4, 4, 4, 5, 5, 4, 4, 5, 5, 
4, 4, 4, 4, 4, 4, 4, 4, 5. 

Mean high-school mark: 4.1 

Seventy-sixth Matched Pair 

Pupil U-5 Hingham High School, Hingham, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High-school marks; 4, 5, 4, 5, 4, 5, 5, 4, 5, 4, 5, 5, 
Dy $45 D5 £5 oO S's hs 8s 95 45 255 

Mean high-school mark: 4.6 


Pupil V-5 Lowell High School, Lowell, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 3 
High-sehool .marka:. 4,.5,,.5, 4, 5, .5,.5,.5,.5, 5, 5, 5, 
4 669544 ,-85,29,.4- 
Mean high-school mark: 4.6 
| Seventy-seventh Matched Pair 
Pupil W-5 Peabody High School, Peabody, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 1 
High-school marks; 4, 4, 5, 4, 4, 4, 4, 4, 4, 4, 5, 4, 
4 94930 4524 52 Bp Bsy e550 Ss 
_ Mean high-school mark: 3.6 
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Pupil X=5 


50 
Melrose High School, Melrose, Mass. 


Took first-semester college biology in 1944 


Mark earned in first-semester college biology: 53 


High-school marks; 4, 3, 3, 3, 4, 4, 4, 4, 4, 4, 4, 4, 


ik: Oe ee ae Be ae ee 


Mean high-school mark: 3.6 


Seventy-eighth Matched Pair 


Pupil Y-5 


Boston Academy of Notre Dame, Boston, Mass. 


Took first-semester college biology in 1944 


Mark earned in first-semester college biology: 5 


High-school marks: 4, 4, 4, 4, 4, 4, 5, 4, 4, 4, 4, 4, 


TR So? gee TN Ay ee ee Se ee el 2 
404 a. 


Mean high-school mark: 4.0 


Pupil Z-5 


English High School, Lynn, Mass. 


Took first-semester college biology in 1944 ! 


Mark earned in first-semester college biology: 3 


High-school marks: 5, 3, 4, 3, 53, 4, 5, 4, 5, 4, 5, 4, 


Ne ey See ee, ee eae ee ee 


Mean high-school mark: 4.0 


Pupil A-6 


Seventy-ninth Matched Pair 


Gamaliel Bradford High School, Wellesley Hills, 
Mass. 


Took first-semester college biology in 1944 


Mark earned in first-semester college biology: 4 


High-school marks: 4, 4, 4, 4, 4, 5, 4, 3, 3, 3, 5, 4, 


_ 5, 5, 5, 5, 5, 4, 3, 4, 4, 5. 
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Mean high-school mark: 5.8 


Pupil B-6 New Britain High School, New Britain, Conn. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 5 

High-school marks: 4, 4, 5, 5, 3, 5, 4, 5, 5, 4, 5, 4, 
OS, Of Oo; Oy 2, £5 Oo, £5 #,) Ds Dy Ds 
4, 4, 4. 

Mean high-school mark: 3.8 

Eightieth Matched Pair 

Pupil C-6 Girls Latin, Boston, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

Hign-echoo! marks? “'S, £;°°5, Oo, 3," o, 3, Ss, 4, S$,” 5, 4, 
So, 4) 4, 3, 3,7 2, 2,’ 2 4," 3,’ 5. 

Mean high-school mark; 3.5 


Pupil D-6 Brockton High School, Brockton, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 4 
Higu=sehool marks: 5, 4, 5, 4, 3, 4, 3, 5, 3S, 4,5, 3S, 
a, £4, 4, 3, 3, 4. 
Mean high-school mark: 3.5 
Eighty-first Matched Pair 
Pupil E=-6 Medford High School, Medford, Mass. 
Took first-semester college biology in 1944 


Mark earned in first-semester college biology: eS) 
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High-school marks: 5, 5, 5, 5, 5, 4, 5, 5, 5, 4, 5, 5, 
Bigs Teg: aig Dig MOiy Fes 


Mean high-school mark: 4.9 


Pupil F-6 Littleton High School, Littleton, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High-sehool marksss>-5,0'5,0'5,) 5,95,0'5, 5,° 5,85, 5, 4, 4, 
Diy, Sy, Oy Dy. 'Dic 

Mean high-school mark: 4.9 

Eighty-second Matched Pair 

Pupil G-6 Dalton High School, Dalton, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 3, 3, 4, 4, 5, 3, 5, 4, 4, 4, 5, 
SD, 4, 4, 5, DB, 4, 5; 

Mean high-school mark: 4.2 


Pupil H-6 Classical High School, Springfield, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 3 
High-school marks: 5, 5, 4, 4, 5, 5, 4, 4, 3, 4, 4, 4, 
Spit, 4, 4, Bs 

Mean high-school mark: 4.2 

Eighty-third Matched Pair 
Pupil I-6 Taunton High School, Taunton, Mass. 


Took first-semester college biology in 1944 
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Mark earned in first-semester college biology: 4 
High-school marks: 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 5, 95, 
ee ee es ae oP 


Mean high-school mark: 4.2 


Pupil J-6 A. B. Davis High School, Mt. Vernon, N. Y. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High=school markas, 5, .4, 4,5, 5,.4;,.5, 5, 6, 5, 5, 35, 
5$,°4, 5, 5, 4. 


Mean high-school mark; 4.2 


Eighty-fourth Matched Pair 


Pupil K-6 Westford Academy, Westford, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 5, 4, 4, 5, 4, 4, 4, 4, 5, 4, 5, 
4, 4, 5, 4, 4, 4. 

Mean high-school mark; 4.2 


Pupil L-6 Lawrence High School, Lawrence, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 

High-school marks: 5, 4, 4, 5, 4, 5, 3, 4, 4, 4, 5, 4, 
4, 4, 4, 4, 5,.5,,4. 

Mean high-school mark: 4.2 
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Eighty-fifth Matched Pair 
Pupil M-6 Maynard High School, Maynard, Mass. 


Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 53 

High-school marks: 5, 4, 5, 5, 5, 4, 4, 4, 4, 5, 5, 4, 
5,.D, S545) 95 45/2; Sy. 92 


Mean high-school mark: 4.5 


Pupil N-6 Butte High School, Rivers, Ariz. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 4 
High-school marks: 5, 4, 5, §3..5 1.54 (3.44.54, 875, 
Dye Ae en ee Ogee Sia Oss Mie Hs ahs 
Mean high-school mark: 4.5 
| Eighty-sixth Matched Pair 
| Pupil 0-6 Somerville High School, Somerville, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 3 
High-school marks; 4, 4, 4, 4, 5, 4, 5, 4, 5, 4, 5, 5, 
} Bis Tigh Oip Og es ig Opi my 2, Se 
| Mean high-school mark: 4.4 


| Pupil P-6 English High School, Boston, Mass. 
| Took first-semester college biology in 1944 
| Mark earned in first-semester college biology: 5 


High-school marks: 4, 4, 5, 4, 4, 5, 5, 5, 4, 4, 5, 5, 
Se See, Oy ages Ey 
Mean high-school mark: 4.4 
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Eighty-seventh Matched Pair 


55 


Pupil Q-6 Gamaliel Bradford High School, Wellesley Hills, 
Mass. 


Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 4, 4, 4, 4, 3, 3, 4, 4, 5, 4, 
4, 5, 4, 5, 4, 4, 4, 4. 

Mean high-school mark: 3.9 


Pupil R-6 Gamaliel Bradford High School, Wellesley Hills, 
Mass. 


Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 4, 4, 5, 4, 4, 5, 3, 4, 3, 4, 3, 
| 4, 4, 3; 5, 3, -4,. 3. 
Mean high-school mark: 3.9 
Eighty-eighth Matched Pair 
Pupil S-6 Lexington High School, Lexington, Mass. 
Took first-semester college biology in 1944 
| Mark earned in first-semester college biology: 3 
High-school marks; 4, 4, 3, 5, 5, 4, 4, 4, 4, 4, 4, 4, 
4, 4, 4, 4, 4. 
Mean high-school mark: 4.0 


Pupil T-6 Holten High School, Danvers, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High-school marks; 4, 4, 4, 4, 4, 4, 4, 5, 4, 3, 4, 4, 
De. Oy 4 4. 

| _ Mean high-school mark: 4.0 
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Eighty-ninth Matched Pair 56 
Pupil U-6 Lowell High School, Lowell, Mass. 


Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High=sehool marks: (5,45, °5, 5, 5, 5, 5, 5, 4, 5, 5,5, 
Oy Oy Os 04°45 5- 

Mean high-school mark; 4.8 


Pupil V-6 Gloucester High School, Gloucester, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High=sehoolimarks: ©5,°4,°5,°5,°5,°5,°5, 5, 5,15, 64,5, 
S,°4,°59,-5,°4, 5, 5S. 

Mean high-school mark: 4.8 

Ninetieth Matched Pair 

Pupil W-6 =\Lyndon Institute, Lyndon Center, Vt. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 1 

High=-school marks: 4, 4, 4, 3, 4, 5, 4, 5, 3, 4, 5, 5, 
5, 4, 5, 5, 4, 5, 4. 

Mean high-school mark: 4.3 


Pupil X=-6 Bassick High School, Bridgeport, Conn. 
| Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 3 
| High-school marks: 4, 4, 5, 5, 4, 5, 4, 5, 5, 5, 4, 3, 
By SP apP 45,4, 46 
Mean high-school mark: 4.3 
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Ninety-first Matched Pair 


Pupil Y-6 Roxbury Mem. High School for Boys, Boston, Mass. 


Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 43 

High-school marks: 3, 4, 3, 3, 3, 3, 5, 3, 5, 3, 4, 5; 
St 45 Sy ae Sy Sy 4, 4 


Mean high-school mark: 3.5 


Pupil Z-6 Classical High School, Lynn, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 4, 4, 4, 4, 3, 4, 4, 3, 4, 3, 4, 
Sy. hs, Sey Oy, ae 


Mean high-school mark: 3.5 


‘Ninety-second Matched Pair 


Pupil A-7 Somerville High School, Somerville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

Higheschool marks: 5, 4, 4, 5, 4, 5, 5, 4, 4, 5, 5, 5, 
4s dy, Se, S,, Sy. Sy. 55,55, 55, Bp 

Mean high-school mark: 4.7 


Pupil B-7 Brighton High School, Brighton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-sehool marks: 5, 4, 5, 4, 5, 4, 5, 5, 5, 5, 5, 5, 
a4, 55, 43, 5,, 55, 5}, 54, 45, 5% 

Mean high-school mark: 4.7 
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Ninety-third Matched Pair 
Pupil C-7 Eliot High School, Eliot, Maine 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3% 

High-school marks: 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 5, 
DS, SO; Sy Sm 5- 


Mean high-school mark: 5.0 


Pupil D-7 St. Johns High School, Worcester, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High-sehool marks: 5, 5, 5, 5, 5, 5, &, 5, 3, 5S, 5, 5, 
a, 5, 2, Sy So, 9S, S&S, 3- 

Mean high-school mark: 5.0 

| Ninety-fourth Matched Pair 

Pupil E-7 Norwood High School, Norwood, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks; 4, 4, 4, 4, 4, 5, 5, 4, 4, 5, 5, 4, 
ay sy DB, BBs 9. 9, 35 45 Sy 5, 4, 
5, 4, 4, 5. 

Mean high-school mark; 4,3 


Pupil F-7 Norwood High School, Norwood, Mass. 
Took first-semester college biology in 1944 
Mark earned in first-semester college biology: 5 
| _High-school marks: 4, 4, 5, 4, 4, 4, 5, 4, 5, 5, 5, 4, 
aS as &, G, #,°4. 4, 4, 5; 4, 5 
& 
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Ninety-fifth Matched Pair 59 


Pupil G-7 Girls Latin, Boston, Mass. 
Took first-semester college biology in 1945 
Mark earned in first-semester college biology: 4 
High-school marks: 4, 4, 4, 4, 4, 5, 4, 4, 4, 5, 4, 4, 

Sy £4, 5; 469, 4) 5; 5,5 45 5, 5S, 5, 4. 
Mean high-school mark: 4.3 


Pupil H-7 Plymouth High School, Plymouth, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 4, 5, 5, 4, 4, 5, 4, 4, 4, 4, 
4, 4, 4, 4, 4, 4, 5. 

Mean high-school mark: 4.3 


Ninety-sixth Matched Pair 


Pupil I-7 Haverhill High School, Haverhill, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High=-school marks: 4, 4, 4, 5, 4, 4, 5, 4, 4, 5, 5, 4, 
5S; 4, 5, 4, 4, 4. 

Mean high-school mark: 4.3 


Pupil J-7 Holten High School, Danvers, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 4, 4, 5, 4, 4, 4, 4, 5, 4, 4, 
4, 5, 4, 5, 4, 5, 4. 

Mean high-school mark; 4.3 
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| Ninety-seventh Matched Pair 


Pupil K-7 Classical High School, Salem, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 4, 3, 4, 4, 5, 4, 5, 5, 5, 5, 
4, 4, 4, 4, 4, 4, 4, 4, 4. 


Mean high-school mark: 3.7 


Pupil L-7 Central High School, Manchester, N. H. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 4, 3, 5, 5, 3, 3, 4, 4, 1, 3, 2, 
S, 8, 2, 4, 3, €, 5, 


Mean high-school mark: 3.7 


Ninety-eighth Matched Pair 


See eee 4.8 


Pupil M-7 Boston College High School, Boston, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 5, 4, 4, 5, 4, 5, 3, 4, 4, 4, 4, 
So, S, 5S, 4, 4, 4, 3, 4. 


Mean high-school mark: 4,0 


Pupil N-7 Revere High School, Revere, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 5, 4, 4, 5, 5, 5, 5, 4, 4, 4, 5; 
4, 4, 3, 4, 4, 5, 3, 3, 5, 5. 
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| Ninety-ninth Matched Pair 
Pupil 0-7 English High School, Boston, Mass. 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 2, 5; 
By Sy. Die 


Mean high-school mark: 3.6 


Pupil P-7 Natick High School, Natick, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 
High-school marks: 3, 3, 4, 4, 3, 5, 4, 4, 5, 5, 5, 5, 


AO eS, Sy By By By Ss, Sy Beh Be 


Mean high-school mark: 3.6 
- One-hundredth Matched Pair 
Pupil Q-7 High School of Commerce, Boston, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 4, 5, 5, 5, 5, 5, 5, 5, 4, 5, 5, 
Sy oy @, 4, So. 5, 5, 5, 3S, 4; 4 5, 
| Mean high-school mark: 4,7 


Pupil R-7 Somerville High School, Somerville, Mass. 
Took first-semester college biology in 1944 
| Mark earned in first-semester college biology: 2 
| High-school marks; 4, 4, 5, 5, 5, 5, 4, 5, 5, 4, 5, 5, 
Up ang ay By D5 Dy Ss 5;, Sy (Sy S- 
Per te ee aS 
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| one Hundred and First Matched Pair 


Pupil S-7 Hanover High School, Hanover, N. H. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

High-school marks; 4, 4, 5, 4, 4, 4, 4, 5, 4, 4, 4, 5, 
4, 4, 5S, Sx 

Mean high-school mark: 4.3 


Pupil T-7 Newton High School, Newtonville, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 

High-school marks: 4, 4, 4, 4, 4, 5, 5, 4, 5, 5, 5, 5, 
4, 5, 4, 4, 4, 4, 4, 4, 5. 

Mean high-school mark; 4,3 


One Hundred and Second Matched Pair 


Pupil U-7 Malden High School, Malden, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 5, 5, 4, 4, 4, 4, 5, 4, 4, 5, 
Biss Sy. Me 

Mean high-school mark; 4.3 


Pupil V-7 Braintree High School, Braintree, Mass. 

Took first-semester college biology in 1944 

Mark earned in first-semester college biology: 2 

High-seheol marks: 4, 4, 5, 5, 4, 5, 3, 4, 5, 4, 5, 5, 
4, 4, 4, 4, 4. 
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One Hundred and Third Matched Pair 


Pupil W-7 English High School, Boston, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 


Hieh—senoelt warka: “S, ‘Sy So, So, 3, “Ly ‘Ll, FS, 5, SF, 2, 
O, Oe 

Mean high-school mark: 2.6 

Pupil X-7 Roslindale High School, Roslindale, Mass. 


Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 3 

Higu—-gencel ‘merks: FT, ‘oS, oS, 3, 3; 3, 2, Ly DP, ‘Ss, 
a, 1, oy Th Dy Oe Oy Og D5 Oe 


Mean high-school mark: 2.6 


One Hundred and Fourth Matched Pair 


Pupil Y=-7 English High School, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-sehool markas 3, 3, 2, 3, 5, 2, 2, 1, 2;. 2, 
Ay 35. By 55 Og D5 Sy Se 

Mean high-school mark: 2.8 


Pupil Z-7 English High School, Lynn, Mass. 

Took first-semester college biology in 1945 

Mark earned in first-semester college biology: 4 

High-semeol marks: 3S, 3, 2, 2, 1, 2, 3, 2, 5, 4; 
oe, &, 4, 4, 3. 


_Mean high-school mark; 2.8 


5, 5, 


65 


Bee” Rete 
ay) a i] 


3M ynote of , Loottok yt a ent TH caer 
: iy 4 af > 


| Hy 


2 seo ri ? x 


‘ 


OfOL mk yx loted 63 go lloo’ ai j= test 


p. 7 : 
& s¥noelotd eroflon teteen stilt it ak Henrs8- ner a 


cS eG, Ol cS eh CE eee - drink Leoor oe ta 
4% au yd 
. ey 
Be ‘Merem Loddor-HRin cseMm - 
4 “ 
. 
7 
.cesm .elebotleor codc@ a fA efsballe on YoX. x Ltqut | oe 
ma 
Cf af yaolLotd) exsfloo sod aomee ~tetl % soot 
iis Au 
ey oid agalLos) 143 eemee~4r x2 at bont20 tt, ae 7 
" Lae 4 
ets Se eS) ok Ob LS Ie Vea ae ce) eee, ee Leoroe nig 
«os me ee Ry? . 7 aa AL eG . [ i ‘ i] ¥ *) 
&.9  silape Loorice ='lstef pRow 7 
Pac . 
} 
that boro all ideas bese pewbautl ong) 
3 inh . 
~2eBM ttode of. [ooroe oe TH det inom. yay oe 
Ohel ab ymolotd sgelloos tetesnter~te4 Ano 
S 3yRoflold; exellcortsse orig sam ES sch Denies 2 am 
a & ow : me ee em c& ee eo ou 26 rentsnt aie ne 
Ge (oc) Cy ey a ee nae ‘ nn 
G1 ihrem Feakton-ntit aco 
at 1 fe i’ ‘ s » 


hen MET cope ree ; 
<veBM ,anyd .leotss dath ih att me 
ShOL ak ye Lota 28 ef loo seaee 


“yg oLobd ei yes 


One Hundred and Fifth Matched Pair 64 
Pupil A-8 Waltham High School, Waltham, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 5 
High-school marks: 4, 4, 4, 4, 4, 3, 3, 4, 5, 4, 4, 2, 
4564455, dee 4, 4,45 Ss) Se 


Mean high-school mark: 5.9 


Pupil B-8 Roger Ludlowe High School, Fairfield, Conn. 
Took first-semester college biology in 1945 


Mark earned in first-semester college biology: 4 


| High-school marks: 4, 5, 4, 5, 5, 4, 4, 4, 5, 5, 3, 4, 
S, 4, 3, 3, 4 
Mean high-school mark: 3.9 


] 
| | 
in first-semester college biology of those students not having — 


The means and standard deviations.--The mean of the marks 


| had high-school biology was found to be 3.20 with a standard 
deviation of 1.00. The mean of the marks in first-semester 

Neel ieee biology of those students having had high-school biology 

was found to be 3.22 with a standard deviation of 0.88. 
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65 | 
The significance of the difference in achievement in first- 


semester college biology of the 105 matched pairs.--To deter- 


mine the significance of the difference in achievement in first- 
semester college biology between those students not having had 
high-school biology and those students having had high-school 
biology, the following females’ to determine the significance 


or real difference between two means was used: 


= = a9 
t= 
S.D.2 S.D.5 3 
+ 
No Ny 


Upon substituting the pertinent values we find: 


Seas —s 5.20 


(0.88)? ‘ (2.00)? ) 2 | 
105 105 | 


t= 


t= 0.15 


The critical ratio computed (t = 0.15) is very small, indicating 
that the difference 0.02 between the two means is of little 


significance. The actual probability of such a difference in 


first-semester college biology scores of the two matched groups 


studied is 0.88. Therefore, if this study was repeated 100 
2 


times, a difference as large as 0.02 would occur 88 times. 


1 John F. Kenny, Mathematics of Statistics, Part Two, New York, 
D, Van Nostrand Company, Inc., 1939, p. 140. | 


2/ Elmer B. Mode, Prentice-Hall Mathematical Tables, New York, 


Prentice-Hall, Inc., Ae En Sa ae 
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66 
Thus, the difference should be ascribed as probably due to a 


quite normal fluctuation in means of scores for groups of 105. 


Matched Pairs of Small, Medium, and 
Large High Schools and the Significance 
of the Difference of Their Achievement 
Introduction.--A further consideration of this thesis was 


to determine the effect of a year of high-school biology on 


_ achievement in first-semester college biology of students of 


small, medium and large high schools. Students of small, 


medium, and large high schools were matched on the same basis 


| as the above 105 matched pairs, except in the cases of the small 


_ and medium high schools! students, who were considered matched 


if no more than a 0.1 discrepancy existed between their high- 
school averages. As in the case of the 105 matched pairs, the 
first student of each pair did not have high-school biology. 


A high school was considered small if it had an enrollment 


| of less than 500, medium if it had an enrollment of 500 to 999, 


and large if the enrollment was 1,000 or over. The population 


| 


| of high schools was obtained from the Division of Secondary 


Schools, State Department of Education of the Commonwealth of 


| Massachusetts. The populations were as of September, 1946. 


The matched pairs of small high schools.--The matched pairs 


of the small high schools follow. 
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First Matched Pair 


Pupil A-1 Maynard High School, Concord, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 4, 5, 5, 5, 5, 4, 4, 5, 4, 4, 5, 4, 
4,4, 5; & 5, 4, 5, 4. 

Mean high-school mark: 4.5 


Pupil J-2 Westwood High School, Westwood, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-sehool marke: 5, 5, 4, 5, 5, 5, 5, 4, 5, 4, 4, 4, 
S53, 5, 8; 4, 4; 4, 4. 


Mean high-school mark; 4.5 


Second Matched Pair 


Pupil C=-2 Ayer High School, Ayer, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks; 4, 5, 5, 5, 4, 3, 3, 5, 4, 4, 4, 5, 
4744 ,535,45,%4,44, 4. 

Mean high-school mark: 4.0 


Pupil L=-2 Mansfield High School, Mansfield, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 3, 4, 4, 4, 3, 4, 4, 4, 4, 5, 3, 
4, 4, 4, 4, 5. 


Mean high-school mark: 4.0 
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| Third Matched Pair 


Pupil Y-1 Walpole High School, Walpole, Mass. 


Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 1 


High-school marks; 


46,00, 0) 206, 6, 83 64 44 ).G) 
£44542 & S,-4, 


Mean high-school mark: 3.9 


Pupil D Howe High School, Billerica, Mass. 


Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 3 


High-school marks: 


So ee ee ie O58. S054 By 408. 
ie Sa oy ee ae 


Mean high-school mark: 3.8 


Fourth Matched Pair 


Pupil I-7 Westford Academy, Westford, Mass. 


Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 53 


High-school marks: 


ie by (hy 4 Go hy. 4, 145, 2; |) hy BS 
bh Ce, ae 


Mean high-school mark: 4.2 


Pupil C-8 Williams High School, Stockbridge, Mass. 


Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 2 


High-school marks: 


Mean high-school mark: 4.5 


Bs te 
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Fifth Matched Pair 69 
Pupil D-8 Johnson High School, N. Andover, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 53 
High-school marks: 4, 4, 4, 4, 5, 4, 4, 4, 5, 4, 5, 4, 
a, 6, 4, @, 5, 4, 4, 4, 55 4 
Mean high-school mark: 3.9 


Pupil E-8 Hudson High School, Hudson, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 3, 4, 4, 4, 4, 4, 4, 4, 4, 4, 3 
4, 4, 3, 4. 

Mean high-school mark: 3.8 


| Sixth Matched Pair 


Pupil Q-5 Ipswich High School, Ipswich, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High-school marks: 4, 4, 4, 4, 4, 4, 4, 4, 4, 5, 4, 4, 
4, 4, 5, 5, 4, 4, 4, 4. 

Mean high-school mark: 4.1 


Pupil F-8 Howe High School, Billerica, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High-school marks; 4, 3, 5, 4, 5, 3, 3, 3, 5, 4, 4, 4, 
Deeg eg as gy My ty D, 4, °5, 5, Se 
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Seventh Matched Pair 70 


Pupil K-6 Maynard High School, Maynard, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 53 

High-school marks: 5, 4, 5, 5, 5, 4, 4, 4, 4, 5, 5, 4, 
S, 4, &, 6, 5, 4, 4, 4; 5. 

Mean high-school mark: 4.5 


Pupil G-8 Ayer High School, Ayer, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 5, 5, 5, 4,' 5, 5,5, 4, 5, 5, 5, 
4, 4, 4, 5, 5, 4, 4, 4, 4, 4. 

Mean high-school mark: 4.5 

Eighth Matched Pair 

Pupil H-8 Maymard High School, Maynard, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-achool, marks; 9,5, 5, 5, 5,5, &, 5, 5, 5, 5, 5, 
Oe) Sa eos Ost sg D5 Op) Oy 5, Se 

Mean high-school mark: 5.0 


Pupil V-3 Groveland High School, Groveland, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
mi ge-sthoer merkas. 55.5, 5. 5, 5, 5,.5, 5, 5, 5,5, 5, 
Bek Sees s Oy.» Oly OG £: 
_ Mean high-school mark: 5.0 — 
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The means and standard deviations.--The mean of the marks 


in first-semester college biology of those students of small 
high schools not having had high-school biology was found to be 
3.00 with a standard deviation of 1.14. The mean of the marks 
in first-semester college biology of those students of small 
high schools having had high-school biology was found to be 


53.25 with a standard deviation of 0.83. 


The significance of the difference in achievement in first- 
semester college biology of students of small high schools.-- 


To determine the significance of the difference in achievement 
in first-semester college biology between those students of 
small high schools not having had high-school biology and those 
students having had high-school biology, the following formu- 
eee determine the significance or real difference between 


two means was useds 


x1 Xo 


4 2 = 
(s S.D.7 ae No tg € 
Ni + No - 2 


Upon substituting the pertinent values, we find: 


ee ee 
Ny re ee 
(8 x 0.83)" + (8 x 1.14) \2 
8+8- 2 


t = 0.03 


_I/Kenny, loc. cit. This formulas is derived to produce more 
accurate results when the means of small groups in which 
Ny -No-28 30 are compared. 


| rather than due to any real difference in achievement in first- 


_1/Donald A. Fisher and Frank Yates, Statistical Tables for 


Biological, sate ee and Medical Research, London, Oliver 
} and acta mhictile 1943, pe 


The critical ratio found (t = 0.03) is very small. Since the 72 
numbers involved are small, the critical ratio cannot be re- 
ferred to a normal curve with accuracy, but must be referred 

to R. A. Fisher's distribution of my wL/ The critical ratio 
0.03 is considerably smaller than that in the table for the 
largest probability given, which is 0.09. Thus, the probability 
for a difference of 0.25, as was found here, is somewhat greater 
than 0.9, representing better than 90 chances in 100 that a 
difference as large as 0.25 will occur upon doing this study 
again. Therefore, the probability should be accounted for as 
being probably due to chance fluctuation between means in scores, 


semester college biology of the two groups. | 


The matched pairs of medium high schools.--The matched 
pairs of the medium high schools follow. 


First Matched Pair 

Pupil M=5 Lexington High School, Lexington, Mass. 
Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 
Higb-seheal marks (4 p14jo4g4 5) Sp Sade Sy 524, 4, 

a 4, 4. 4, S,. S. 

Mean high-school mark: 4.4 | 
Pupil U-7 Braintree High School, Braintree, Mass. | 


Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 2 | 
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High-school marks: 4, 4, 5, 5, 4, 5, 3, 4, 5, 4, 5, 5, 
4, 4, 4, 4, 4. 


Mean high-school mark: 4.3 


Second Matched Pair 


Pupil A-8 Waltham High School, Waltham, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High-school marks: 4, 4, 4, 4, 4, 5, 3, 4, 5, 4, 4, 2, 
4, 4, 3, 3, 4, 4, 4,45 4- 

Mean high-school mark: 3.9 

Pupil L-2 Milton High School, Milton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 53 

High-school marks; 3, 5, 5, 4, 3, 3, 4, 5, 5, 5, 5, 4, 
4, 4,4, 3; Ss £5 9, 25 45. 55 55 45. Se 

Mean high-school mark: 3.8 


| Third Matched Pair 


Pupil Ss-1l Woburn High School, Woburn, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 53 

Hign—-scheol marks: 5,°5, 5,5, Ss 5, 5, 5; 4, 5, 5, 5, 
Sah, Og Dg Oy De 

Mean high-school mark: 4.9 

Pupil P-1 Rockland High School, Rockland, Mass. 

Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 5 


High-school marks:  93,, 53.5; 5,: 5, 5,, 55. 55. 5, 5, 5,. 5, 
anh 5, 5, 5, 5. 
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Mean high-school mark: 5.0 74. 
Fourth Matched Pair 

Pupil W-6 Roxbury Memorial High School for Boys, Boston, 

Took first-semester college biology in 1946 gs 

Mark earned in first-semester college biology: 3 

High-school marks: 3, 4, 3, 3, 5, 5, 5, 5, 3, 5, 4, 5, 

as 4, 25504, S50 65,45. 4 
Mean high-school mark: 3.5 


Pupil P-6 Natick High School, Natick, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3.6 
High=-scheol marks: :3,.0, 4, 4, 3, 5, 4, 4; 3, 3, 5, 3, 
4, d,0m, 4, 0, 5S; 3; 5; 4,°4,.5, 5, S- 
Mean high-school mark: 3.6 
_ ‘Fifth Matched Pair 
| Pupil E-6 Norwood High School, Norwood, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 | 
High-school marks: 4, 4, 4, 4, 4, 5, 5, 4, 4, 5, 5, 4, 4, 5, 
Ssh ae, 5504 504, S. 6, 42 67 4,14, 81 
Mean high-school mark; 4.3 
Pupil F-6 Norwood High School, Norwood, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 5 
High-school marks; 4, 4, 5, 4, 4, 4, 5, 4, 5, 5, 5, 4, 4, 3; 


6. 4, &, € 4, 4, 5,4; 6, 4; 4,4. 
‘Mean high-school mark: 4.3 
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Sixth Matched Pair 75 


Pupil Q-6 Lexington High School, Lexington, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High-school marks; 4, 4, 3, 5, 5, 4, 4, 4, 4, 4, 4, 4; 
464 4, 4, 4 


Mean high-school mark: 4.0 


Pupil R-6 Holten High School, Danvers, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 53 

High-school marks: 4, 4, 4, 4, 4, 4, 4, 5, 4, 3, 4, 4, 
BS, 3, 45, 4 


Mean high-school mark; 4.0 


Seventh Matched Pair 


Pupil 0-6 Gamaliel Bradford High School, Wellesley Hills, 


Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 4 


High-school marks; 4, 4, 4, 4, 4, 4, 3, 3, 4, 4, 3, 4, 
4, 4, 5, 4, 4, 5, 4, 4, 4. 
Mean high-school mark: 3.9 
Pupil P-6 Gamaliel Bradford High School, Wellesley Hills, 
Took first-semester college biology in 1946 Tee 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 4, 4, 5, 4, 4, 5, 3, 4, 3, 4, 3, 
BEG Og. Oy Oy, Sy Be 


Mean high-school mark; 3.9 
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76 
Eighth Matched Pair 
| pupil U=6 Peabody High School, Peabody, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 1 
High=-school marks; 4, 4, 5, 4, 4, 4, 4, 4, 4, 4, 5, 4; 

AR Sim, (AS) 2 pS Se 


Mean high-school mark: 3.6 


Pupil V-2 Jamaica Plain High School, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 1 

Hign-sehool marks: &, 4, 3, 4, 2, 4, 3; 5, 5, 4, 5, 4; 
Dy LSS RS, LAP Sp AHS 4, 4, 
55 44, Ss 

Mean high-school mark: 3.6 

| Ninth Matched Pair 

Pupil 0-4 Reading High School, Reading, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 4, 4, 5, 5, 4, 4, 4, 4, 4, 4, 
4, 4, 5, 4, 4, 4, 4. 

Mean high-school mark: 4.2 


Pupil R-5 Rockland High School, Rockland, Mass. 


Took first-semester college biology in 1946 
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Mark earned in first-semester college biology: 2 

High-school marks: 4, 4, 4, 4, 4, 4, 5, 5, 4, 4, 5, 5, 
4, 4, 4, 4, 4, 4, 4, 4, 5. 

Mean high-school mark; 4.1 

Tenth Matched Pair 

Pupil Gel Lexington High School, Lexington, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 1l 

Sigh eehees. marks: 4, 4, 5, 5, 4, 3, 4, 3, 4, 4, 4, 4, 
4, 4, 4, 4, 4, 5. 


Mean high-school mark: 4.1 


Pupil F-1 Stoneham High School, Stoneham, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 2 
High-school marks: 4, 4, 4, 4, 4, 4, 4, 4, 5, 4, 4, 4, 
0a Ge SSP 4, ‘Sy Sy04. 
Mean high-school mark: 4.2 
_ Eleventh Matched Pair 
| Pupil 0-2 Leominster High School, Leominster, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 1 
- High-school marks: 4, 3, 4, 4, 5, 5, 4, 4, 4, 5, 5, 4, 
4, 5, 5, 4. 
Mean high-school mark: 4.3 
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Pupil N-4 Braintree High School, Braintree, 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 


Pete By Bb, S304 Ss 


Mean high-school mark: 4.3 
| Twelfth Matched Pair 


Pupil E=-2 Peabody High School, Peabody, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 


| "i eo Ur eg Sea a 


Mean high-school mark: 4.4 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 

High-school marks: 4, 4, 4, 4, 5, 5, 5, 5, 5, 
De ky By Dy £5 Oy Sz. 44-45 
4, 4. 

Mean high-school mark; 4.4 

| Thirteenth Matched Pair 

| Pupil E Waltham High School, Waltham, Mass. 


Took first-semester college biology in 1946 


Mass. 


2 


High-school marks: 5, 5, 5, 4, 5, 4, 4, 5, 5, 4; 4, 3, 


4.4 


High-school marks: 4, 4, 4, 5, 4, 5, 4, 4, 5, 5, 4, 4, 


Pupil D-4 Norwood High School, Norwood, Mass. 


78 


if ae ae Oe) 


Y <syn0loid exe liso mia ha.\% becinae 1 

8 fb ON 6G .a Oe DS (a ger gee lo tee ee ee (on- ae “ 
A i Aes rie ie cz om et 

&. sitem Lognor-ny 


uae os 


yitg¢ berfotal d¢tfie' 


— ee 


; : y fait - ttt. ork toad cer 
tL rhode cd, ,Loots® ce ie vhodset Sf 


SUL ak yvedolotd opelloo ztetesmes=teatt soc 


tr 
lw: 
p= 
® 
> 
oe 
3 
bh] 
a 
44 


: 
~ "> “on ay t at 
Mono Ea P » he { 


yh a aR ee Bey Be eee tom ei ht 


sees! boowtel .foclo® meth Soowten hal way, 
ober ols Lofote onelfoo tetsemea-detli 


h ke i ol P en veh 
.  evpoLokd orneffon tsteoten-Tetli at borrae “0 f.. 
. j etm hei 


sh eM med Law, ,Loorkoe ee nada eM. 


efel aft Guotclic e 


Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 3, 4, 5, 3, 2, 2, 2, 4, 4, 4, 
So Sey. £3545 .4, 4, 4, 4, 5, 425 &; 
5, 4, 4. 

Mean high-school mark: 3.9 


Pupil Z-1l Jamaica Plain High School, Jamaica Plain, 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3.9 
| High-school marks: 4, 3, 4, 5, 4, 3, 5, 3, 5, 4, 4, 4, 
| ee: ae me: a: 
Mean high-school mark: 3.9 
Fourteenth Matched Pair 
Pupil J-8 Roxbury High School, Roxbury, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-sehool marks: $3, S$, 5, 4, 3, 5, 5, 3, 3, 3, 5, 5, 
OB, 8, Oo, 4. 
Mean high-school mark: 3.1 


! Pupil L-1l Greenfield High School, Greenfield, Mass. 

| Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High=—school markas 3, 2, 2, 3, 3,3, 3, 5, 4, 3, 4, 3, 
4, 4, 5,.5, S- 

Mean high-school mark: 3.2 
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| Fifteenth Matched Pair 
Pupil S$ Beverly High School, Beverly, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 53 
High=-gehool marks: 4, 5, 4, 5, 5; 5, 4; 4, 5, 4, 4, 4; 
4, 4, 4, 4, 4, 4, 4, 4, 4, 4. 


Mean high-school mark: 4.1 


Pupil K-8 Milford High School, Milford, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 2 
High-school marks: 5, 3, 4, 4, 4, 4, 4, 5, 4, 5, 4, 4, 
4 c4,) 5,055 S25 c450455 Sy S55 Se 
Mean high-school mark: 4.1 
| Sixteenth Matched Pair 
Pupil S-4 Hingham High School, Hingham, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school marks: 4, 5, 4, 5, 4, 5, 5, 4, 5, 4, 5, 5, 
oy. 2, Sy, 5, 45) 59;,/4;, 5, 5, £, 5. 
Mean high-school mark: 4.6 


Pupil L-8 Winchester High School, Winchester, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

! Hign—sehool marks: 4, 5, 3, 3, 4, 4, 4, 3, 5, 4, 3, 4; 
& (45. 4,5. 5: 42.95 ,.45 4 

Mean high-school mark: 4.6 


80 


$ ssolfoo tetssanias-tetfT “4 hents6: ee 
a 


o ‘ Sapa . Sd — 
: . . : , ‘ * . t oe + ~ a cs B+ «i Ye Hi ie ong aes > 
> is . = 
. . : ’ ‘ : . ~ ‘ e2 
° 
- Te 4 
Sain ae {MIAME LOO SB =0e 


alt 7 > 
i 


. i rf c of Tr oc ‘2 +ucy P* be ba , 
. OCLC Li — wk A TODS pt Get © oh BR lig? F itt yer yL 2 {4 i 
, ’ j "te 7 

ey ey |? 

R : : , ‘ ¢ < ‘ ‘ Ae & a: SON TE A, LOC: 

: J fy \ - 
* . * . , > . . . 
[.> Nusm Lootos-i& 
isd betiotem ain 
a sei Laat a Bie: 
¢ * 
‘ F ia ft ~ Loos i wipes bm 


hef at vnelLold eneLfos tehesmer-tarle bag, 


G +¥Lolor silos seis6med-textt as bones af 

- ‘ 2 thy 
; . ~s rc - ees 
eh, cE 1 ~G ¢h .o 2h g@ <b sentaem footse-da ry 


> ee et F ‘ .- 6c PG afar BP 
Hy f 
yd shtasm Loodoe- 
: 4 
red ee foodse maakt ccodse: ob 
: » ; ,< TOP een onin, |, -COngG Mera “oe ge ont vb} 
p t ; 1" 
. GOD wk fed eel foo tod 


) tree ¢etcone 


81 
The means and standard deviations.--The mean of the marks 


in first-semester college biology of those students of medium 
high schools not having had high-school biology was found to 
be 2.94 with a standard deviation of 1.06. The mean of the 
marks in first-semester college biology of those students of 
medium high schools having had high-school biology was found 


to be 2.68 with a standard deviation of 0.91. 


The significance of the difference in achievement in first- 


semester college biology of students of medium high schools.-- 
To determine the significance of the difference in achievement 
in first-semester college biology between those students of 
medium high schools not having had high-school biology and 
those students having had high-school biology, the following 
faded determine the significance or real difference be- 


tween two means was used: 


sae | x2 


Masi cies te oS 
SoD): SDE ES 
1 a 2 2 
No Ny 


| Upon substituting the pertinent values we find; 


t aa 2.94 h— 2.68 
(1.06)" ‘ easy 2 
16 16 
tia. 2252 


The critical ratio computed (t = 2.13) is quite large, indicat- 


1/Kenny, loc. cit. 
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82 
ing that the difference 0.26 between the two means is a con- 


siderable one. The actual probability of such a difference in 


first-semester college biology scores of the two matched groups 


_ studied is 0.03. Therefore, if this study was repeated 100 


1 
| 
| 


i/ 
times, a difference as large as 0.26 would occur three times. 


Thus, the difference should not be ascribed as due to a normal 
fluctuation but probably should be considered as a significant 
difference in achievement. 


The matched pairs of large high schools.--The matched 


pairs of large high schools follow. 


First Matched Pair 


Pupil A Somerville High School, Somerville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 3, 4, 4, 4, 4, 3, 4, 4, 4, 4, 3, 3, 
4 ih Dis tag Oe he 3 OR Se 


Mean high-school mark: 3.3 


Pupil 5B Watertown High School, Watertown, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

Wieh—sehool marikad. FpiG, 2). 3) Sy 4,y'S,, Sy 2, 4,5. 4, 4, 
oy Sy 5, 3, 4, 55.4; Sy 4, 4. 


Mean high-school mark: 3.3 


1/Mode, loc. cit. 
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| Second Matched Pair 83 
| Pupil G Rindge Technical High School, Cambridge, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3.4 
High-school marks; 3, 3, 4, 5, 5, 3, 4, 2, 2, 5, 2, 2; 

2 ke EAS 2s. S38, 4o0 £5 55s 


Mean high-school mark: 3.4 


Pupil H Newton High School, Newtonville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 3, 3, 4, 4, 4, 4, 4, 5, 3, 4, 4, 
Sy Os, Os) Oy Le Oy 1 Os Os, Oe 

Mean high-school mark: 3.4 

| Third Matched Pair 

Pupil K Public Latin, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High=school markas 4,5, 5, 3, 3,4; 5, 3,'4, 4, 3, 5, 
Sissy Oy Os 2, Sy 4, 4. 

Mean high-school mark: 3.5 


Pupil L Taunton High School, Taunton, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 2 
High-school marks: 5, 4, 4, 4, 3, 4, 4, 3, 3, 4, 3, 3, 
Oy Sig 4S sey 4s 
__Mean high-school mark: 3.5 
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| Fourth Matched Pair 


Pupil 0 Haverhill High School, Haverhill, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 4, 4, 4, 4, 4, 4, 4, 5, 5, 4, 4, 4, 
5, 4, 4, 4. 


Mean high-school mark; 4.0 


Pupil P Newton High School, Newtonville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 4, 4, 4, 4, 4, 4, 4, 5, 4, 4, 4, 4, 
&,, S, 45 45, 45, 4. 

Mean high-school mark: 4.0 


Fifth Matched Pair 


Pupil U Weymouth High School, East Weymouth, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

Bigh=sehoe! warkas 3, 5S, 4, 3, 3, 4, 3,. 3, 1, 3s, £,, 5; 
Diy, Ze, Dy Sy By, 4s, Ss 4p 45 &- 

Mean high-school mark: 3.4 


Pupil V Newton High School, Newtonville, Mass. 
Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 
High-sgeheol marks. 4, 4, 3, 3, 3, 4, 3, 3, 4, 3, 3, 3, 


a ee oe ee a ee oe a 
AiG wis. 


| Mean high-school mark: 3,4 
| 
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| Sixth Matched Pair 


Pupil W Public Latin, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 5, 5, 3, 5, 4, 5, 5, 5, 4, 4, 4; 
4, 4, 4. 

Mean high-school mark: 4.2 


Pupil X Newton High School, Newtonville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High=seheel markes, 4, S,, 4,. 4,, 55. 4, 5, Fs, &y, Sy. Sy. Sy 
4, 4, 4, 5,, Bs, 4. 

Mean high-school mark: 4.2 


Seventh Matched Pair 


Pupil C-1 Roxbury Memorial High School, Roxbury, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High=school marker: 4,. 5, 5, 5,, #,, 5,, 5,, 55, 5,, 4,. Sy. 5, 
Sy, Ss, Sy, 45, 5, 4. 4. Sy 4, 5. 

Mean high-school mark: 4.7 


Pupil D-1 English High School, Lynn, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
Hign=scheel, warks:, 5,. 5S, 4,, 5,, 5). 4, 55. 5,,. &,, 55, 45. 5; 
SS, Ds Sy, Sy, Sy, Sh. 4 
ees Seeeeren marks: 457 
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Eighth Matched Pair 
Pupil Q-1l Medford High School, Medford, Mass. 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks; 5, 4, 5, 3, 5, 4, 4, 4, 4, 5, 5, 5, 
4, 4, 5, 4, 4, 5. 

Mean high-school mark; 4.4 


Pupil R-1l Arlington High School, Arlington, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

Higheschool marks: 5, 5, 5, 4, 5, 4, 5, 4, 5, 5, 5, 4, 
A, 554, 4, 4, 4, 4, 4; 5, 5. 

Mean high-school mark: 4.4 


Ninth Matched Pair 


Pupil W-1 Newton High School, Newton Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks; 5, 4, 5, 4, 5, 4, 3, 5, 4, 4, 3, 2, 
A, Bipid, 3S, 4, 4, 4. 

Mean high-school mark: 3.6 


Pupil X-1 Brighton High School, Brighton, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 5 
High-school marks; 3, 3, 5, 4, 3, 5, 3, 4, 4, 3, 3, 5, 
a, 3 4, 5, 4, 4. 
_Mean high-school mark: 5.6 
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Tenth Matched Pair 87 


Pupil M-2 Brighton High School, Brighton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 
High-school marks: 4, 5, 5, 5, 5, 4, 5, 5, 5, 4, 5, 5, 5, 5. 


Mean high-school mark; 4.8 


Pupil N-2 South Boston High School, South Boston, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 
High-school) marks'’s) . 5.5 Sie :Bis. 5 o-Dig Sip 55) Sg Sy: 5574, 5, 

Th Os, Dy, Le, Bp Kee Sig De 
Mean high-school mark: 4.8 


Eleventh Matched Pair 


Pupil Y-2 Boston Technical High School, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-scheel) marks - 4,045. Sp .5, 5. Sp 45.4045 545, 4, 5, 5, 
We A A ae Ay he Ay Ay dy hd dy dS 

Mean high-school mark: 4,3 


Pupil Z=-2 Brighton High School, Brighton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 5, 4, 4, 5, 5, 4, 4, 5, 5, 4, 4, 4, 
4,. 4%, &,, 4, & 

Mean high-school mark: 4.3 
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Twelfth Matched Pair 88 


Pupil E-2 Girls Latin, Boston, Mass. 

Took first-semester college biology in 1947 

Mark earned in first-semester college biology: 3 

High-school marks: 3, 3, 5, 5, 3, 5, 3, 3, 4, 4, 5, 5, 
Bix aay hag "Diy: *B,5. Be 

Mean high-school mark: 3.3 


Pupil F-2 English High School, Lynn, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High=school marks: 3, 3, 53, 4, 3, 3S, 45 3, 4, 5, 6, 6, 
Sig, Diss "Oy Diy Oy. Be 

Mean high-school mark: 3.3 


Thirteenth Matched Pair 


Pupil M-3 Melrose High School, Melrose, Mass. | 
Took first-semester college biology in 1946 | 
Mark earned in first-semester college biology: 4 
High-school marks: 4, 4, 4, 5, 4, 4, 4, 4, 4, 4, 4, 3, 
a Dig Bey Sy Bs Sy 45, 4s | 
Mean high-school mark: 4.2 | 


Pupil N-e-3 High School of Commerce, Worcester, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 3 | 
High-sehool marks: 4, 4, 5, 5, 4, 4, 4, 4, 4, 4, 3, 5, 4, 

Dy Sy 2, Sy 5S, 45 2, 5, 4,5: 5, 44. 
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Fourteenth Matched Pair 
Pupil S-3 Taunton High School, Taunton, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 1l 


High-school marks: 4, 3, 4, 3, 5, 3, 3, 5, 4, 5, 5, 
Sie Oy Sei 4 By Sy By Sy 4, Se 

Mean high-school mark: 3.5 
Pupil T-3 Fitchburg High School, Fitchburg, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 2 
High=school marks: 3, Sy 3,5 25 4y 45 Sy £5 Sg Sy 2, 

| Se £5 By 4£y 4y Sy Fy Sy 5.~ 

| Mean high-school mark: 3.5 

| Fifteenth Matched Pair 

Pupil W-3 English High School, Lynn, Mass. 

| Took first-semester college biology in 1946 

| Mark earned in first-semester college biology: 3 

| High-school marks: 5, 4, 5, 4, 4, 4, 5, 5, 5, 5, 5, 

| 5S G» 54/5, By 5: 

Mean high-school mark; 4.8 

| Pupil X-3 Everett High School, Everett, Mass. 

| Took first-semester college biology in 1946 

] Mark earned in first-semester college biology: 3 
| Hign-sendot marks: 5, 5; 5) 5, 5, 5, 5, 5, 5, 5, 5, 


Sa Gy 2) 4, 5, 4. 5, 5, 5, 5, 4. 


_Mean high-school mark: 4.8 __ 
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Sixteenth Matched Pair 90 
Pupil Y-35 Girls Latin, Boston, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 5 
High-school marks; 4, 3, 3, 4, 4, 3, 4, 5, 4, 5, 5, 4, 5, 
BeOS MGs be Hosts BS, 4; £ 


Mean high-school mark: 3.5 


Pupil Z=-3 Arlington High School, Arlington, Mass. 
Took first-semester college biology in 1946 
| Mark earned in first-semester college biology: 4 
High-school marks: 4, 3, 4, 3, 3, 4, 3, 2, 5, 4, 4, 5, 3, 
Dig. “Sys, Wig, “By "Bay. “Sig, “Aug, “Are 
Mean high-school mark: 3.5 
Seventeenth Matched Pair 
Pupil A-4 Roxbury Memorial High School, Roxbury, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
High-scheol markse 5S, 5, 5; 5, 5,.5,5 5, 5S, 45 Sy Sy Sy 4s 
4, 5; 3, 4, 5, 5. 
Mean high-school mark: 4.8 


Pupil B-4 English High School, Lynn, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

Bigh-sehool marks: 5, 4, 5, 5, 4, 5, 5, 5, 4, 5, 5, 5; 
3, £, 8, 5, 5S, 3. 


| _ Mean high~achool mark: 4.8 _ 


| 


VX 
> ‘ 
. ‘ 
i - J fifo MS . ee re si a m 
J LLOS “Tove Ome on tl oot 
L 5s 
a I 
Lae ee oy ae ee ee Pe Say t site 
Cs Ges Oo! 4 po) OD "SS TReené6égae36 1. tai bere LBS wee 
4 rie 
f par tng BAL Te 
’ . Py : * s ea . ‘ Pa ~ » « = ~ MDS LOor 
. 
ae mat 
e — t . . . J + * . 4 
‘ cr 
, Ps oclias~ 
, f for fese \ Prey >| Popa é 
- . ‘ : 4 ie i : P 
= Dt ¢ f f r ' ras * - To citer wi by 6 
Ci te “Atl iret Ae to ee ly 
— OLD S39 eLILOo Ter Ppoemtereaerg8"L 2. 111° J)0! 
7 x 4 « f f I i 
P — e es 4 a4 eet seas Bae P i o¢ 
7 » 
« . eS4 6 Pe « et es 
ve r 7, ‘5 cae Pl 
a _ * ‘ t - Pa | q@ \P 
se EIEN 
MALOU SE? 
a et aga leat 
, , c } f. ¢ ‘ay eee + aie 
: 2 § 4 A, ra) i Ci i (\s IBESG +f " xO: 
b = » ats 
Of ED yaekéid’ exe Lido-wedasmer ate 
' f +>. nf ¢ J 
: t iw he Me | s ) 7.7 rapt as 
oo of fee cs iW exat 
- . a ow ‘= » ig rm Py ps é. ot ow > awh bu L 
re wa 4 
La 2 
° . - 4 e , ‘'* 
' re 
A 
an . rein 
of PH . ale, a Cres ’ 
. vitpct Looton—-te tt ceom, 
oa 
* i 
é : , fAcrinal : % fo § [ince 
f eu + L\ , 2 C0 Jes tei i + de git 


Nef mt yofold enefleo tedmembe <de rh 
P ¢ - r 


382 <8 T 


Eighteenth Matched Pair 


Pupil G-4 Girls Latin, Boston, Mass. 


Took first-semester college biology in 1946 


BO 4).6x 4542 4, by 


Mean high-school mark: 4.5, 


Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 4, 4, 4, 3, 4, 4, 4, 5, 5, 5, 
4, 4, 4, 3, 4, 4. 

Mean high-school mark: 3.7 

Pupil H-4 Quincy High School, Quincy, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 5, 4, 2, 4, 4, 4, 4, 4, 5, 4, 4, 5, 
5, 4, 4, 4, 4, 3, 4, 4&s 

Mean high-school mark: 3.7 

Nineteenth Matched Pair 

Pupil K-4 McDurfee High School, Fall River, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High=sehool marks; &, 4, &, 5, 4, 4, 4, 4; 5, §S, 5, §; 
a, £, 3, 5, 4, 4, Ss 

Mean high-school mark: 4.5 

Pupil L-4 Roslindale High School, Roslindale, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

Hign=sehool marks; 5, 5, 5, 5, 4, 4, 5, 4, 5, 4, 5, 4; 
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Twentieth Matched Pair 


Pupil Q-4 High & Latin School, Cambridge, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 3 


High=-school marks: 4, 4, 5, 5, 4, 3, 3, 5, 5, 4, 5, 4; 


Cy S.0Ssad 4s 


Mean high-school mark: 3.6 


Pupil R-=-4 Newton High School, Newtonville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks; 4, 4, 4, 4, 4, 4, 3, 3, 3, 4, 4, 5, 
Ss 25 Bs Oo; 4, 4, 25 3. 

Mean high-school mark: 3.6 


| Twenty-first Matched Pair 


_Mean high-school mark; 3.9 


Pupil s-4 Technical High School, Springfield, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-school marks: 4, 4, 4, 5, 4, 5, 4, 4, 4, 4, 3, 4, 
Oy ey Sis Bi Sy ty Se 4, 5, 3, £5 4; 

Mean high-school mark: 3.9 


Pupil T-4 Newton High School, Newtonville, Mass. 
Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 
High-school marks; 4, 4, 4, 4, 4, 4, 4, 4, 4, 4, 3, 4, 
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Twenty-second Matched Pair 95 


Pupil A-5 Lowell High School, Lowell, Mass. 
Took first-semester college biology in 1946 
») Mark earned in first-semester college biology: 43 
High-school marks: 5, 5, 4, 5, 5, 5, 4, 5, 5, 5, 5, 95, 
4, 4; S@ 5, 5, 5,.4. 
Mean high-school mark: 4.7 


Pupil B-5 Lawrence High School, Lawrence, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
Hign—echoo)) marks: 5,5, 4,°.5;.5,-4, 5, 4, 45:55: 5, 4; 
Sigg De Agios Og a Oe 
Mean high-school mark: 4.7 
| Twenty-third Matched Pair 
| Pupil G-5 Chelsea High School, Chelsea, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
High-sehoe! markss) 5, 5,5. 5,55 9° 99'45° 55: Sg Age Dye Dyn Oy 
Big 1D gh Oana Sigh De 
Mean high-school mark: 4.9 


| Pupil H-5 Everett High School, Everett, Mass. 
Took first-semester college biology in 1946 
2) | Mark earned in first-semester college biology: 3 


Higu-sehnoe) marks; 55,5,..5,4%5,..5,.5,/4,+.5,' 5, 5, 5, 5,-.5, 
5, 5, 5; 5, 5, 5, 5; D, 5; a, 5 
_____ Mean high-school mark: 4.9 
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Twenty-fourth Matched Pair 94 
Pupil I-5 Medford High School, Medford, Mass. 


Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High-school marks; 5, 4, 5, 4, 5, 5, 4, 4, 4, 5, 5, 4, 9, 
4, 4, 5; 4) 5, 4, 5. 


Mean high-school mark: 4.5 


Pupil J=-5 Quincey High School, Quincy, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-sehool marks: 5, 5, 5, 5, 5, 5, 4, 4, 5, 5, 4, 5, 4, 
Zi Sy Og ts £5 Og 45 Os, Os 45, Se 

Mean high-school mark: 4.5 

Twenty-fifth Matched Pair 

Pupil A-6 Girls Latin, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-sehool marks: 5S, 4, 3, 5, 3, 5, 3, 5, 4, 3, 5, 4, 
on Se 4, Ss Sei 4y 2s 45. 4,5. Sy Se 

Mean high-school mark: 3.5 


Pupil Be-6é Brockton High School, Brockton, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester college biology: 4 
Htgh—sehool marks: 5, 4, 3, 4, 3, 4, 3, 3, 5, 4, 3, 3, 
Os £5 4, 3,55 4x 
___Mean high-school mark: 5.5 


7] 
4 - 
td . 2 
% i 
. © 
= , e 
. 
eS 
‘ 
»* 


Pi ae 
~ Wt 


,oto tbe, Lootee 8 fH bro lben) 
r = vie i Re tbs 
bert ook cLlotd epofios red semon ade tht AGot Wh 
- ‘ y! ra Me 
ne 4 : , 


. 
r] 


) , ; “4 < 
e\ e 3 ta, ex ev Pe ~ * ny 
5 
h Tre on a ~ 
haat Tate ot Loos acic, tf 
4 il pee 4) 2 ~ 
oh... yoruluL >», Tootet, tine FOL BWC 
: = : 
, ‘ ed Jay re 
» $ l¢ G 4 ‘ie oe ¢ 5 Tr FEORSH oil 
Wr .) 4 
r wf © “4 a} % ,* f 
fotd emefflon tgotesizhs 4ia7lh ahd 


ofotd sxelfos teteemeastetly at emake 


“ke nh Bw pfs PED _praest oat 
ioddoosd . Lootoge ce ih notions awe 
0 ed 7 pre , fi SH, 


. qs pe 
Foe nS 


adi! 


f 
‘ 


Rare 


uf | 
Aras 


" 
re gr) Oey BOtneEe ae 7 AME Saat oooh ae HE 


fold ssyolloo tedromeag=TetLi al be ATE p i 


1 . pt re | Hi 
Ci Ok gOT ler otP thal ew i ae: 
e : ’ 
> saya LOOmoR Te 
or ae 
"Lie OG! lida | 
OE NE Cle Pe ee oe Re TT 


> —" “ - af pe. 
_ ew eV ew eke ew on « * PNY mt 
NM t re 
oat en: i Venlie He Ue Sane 2 
- 4 


j0Lotd ese ffLooy tetaest 


Twenty-sixth Matched Pair 


Pupil N-6 English High School, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High-school marks; 4, 4, 5, 4, 5, 4, 5, 5,4, 4, 5, 5, 
5, 4, £; 5, 4, 5, 4. 


Mean high-school mark: 4.4 


Pupil M-6 Somerville High School, Somerville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 3 

High-school marks: 4, 4, 4, 4, 5, 4, 5, 4, 5, 4, 5, 5, 5, 
oS, 9; 5, &, 4, 5, 4, 45 5s 


Mean high-school mark: 4.4 


‘Twenty-seventh Matched Pair 


Pupil A-7 Somerville High School, Somerville, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 5 

High=school marks: 5, 4, 4, 5, 4, 5, 5, 4, 4, 5, 5, 5, 4, 
5, 94, 55 55 95,859,985, De 


Mean high-school mark; 4.7 


Pupil B-7 Brighton High School, Brighton, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 4 

High-schoet mérkse: 5, 4, 5,.4,. 5, .4,.5,. 5, 5, 5,.5, 5,.4, 
Beas Os. Bs Oy. By. 4 -S. 

Mean high-school mark: 4.7 
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Twenty-eighth Matched Pair 


Pupil U-7 Malden High School, Malden, Mass. 

Took first-semester college biology in 1946 

| Mark earned in first-semester college biology: 3% 

| High-school marks: 5, 4, 5, 5, 4, 4, 4, 4, 5, 4, 4, 5, 
3, 9, 4. 


Mean high-school mark; 4.3 


Pupil T-7 Newton High School, Newtonville, Mass. 
| Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 2 


High=-sehool marks: 4, 4, 4, 4, 4, 5, 5, 4, 5, 5, 5; 5, 
| 4, 5, 4, 4, 4, 4, 4, 4, 4. 
Mean high-school mark: 4.3 


| Twenty-ninth Matched Pair 
| Pupil W-7 English High School, Boston, Mass. 


Took first-semester college biology in 1946 

Mark earned in first-semester college biclogy: 3 

Hige=seheo! Markes , 55. 5;:-6; 0, 9, £25 1, 1, 5, 5, 5, 5, 
Os Oa 

Mean high-school mark: 2.6 


Pupil X-7 Roslindale High School, Roslindale, Mass. 
Took first-semester college biology in 1946 
Mark earned in first-semester aptlegh, Wieleays 5 
Bi gi=S¢ROOt MATE Rss S45 Dis, 95.0 5y Os. 09. Son Ly, by, Os, Os. O9 
ips ge gy XE dh Sin ds at mgt Oe 
___Mean high-school mark: 2.6 
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| Thirtieth Matched Pair 


Pupil Y-7 English High School, Boston, Mass. 

Took first-semester college biology in 1946 

Mark earned in first-semester college biology: 2 

High-school marks: 3, 5, 2, 3, 3, 2, 2,1, 2, 2, 5, 5, 
A, OG, 6; SHS, 5, 5, S. 


Mean high-school mark: 2.8 


Pupil Z-7 English High School, Lynn, Mass. 
Took first-semester college biology in 1946 


Mark earned in first-semester college biology: 4 


High-sehool markas 42,°2,,.1, 53.2315, 3, 2, 5, 4, 5, 5, 
5, 5, 4, 4, 5. 
Mean high-school mark: 2.8 


The means and standard deviations.--The mean of the marks 
| in first-semester college biology of those students of large 


| high schools not having had high-school biology was found to be 


3.20 with a standard deviation of 0.87. The mean of the marks 
| in first-semester college biology of those students of large 
/high schools having had high-school biology was found to be 


3.26 with a standard deviation of 0.82. 


| The significance of the difference in achievement in first- 
‘semester college biology of the students of large high schools.-- 


To determine the significance of the difference in achievement 
in first-semester college biology between those students of 


‘large high schools not having had high-school biology and those 
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98 
students having had high-school biology, the following formu- 
1 
la to determine the significance or real difference between 


two means was used: 


x] x92 
t = 
S.D.7 2 S.D.o 2 
"3 a 


Upon substituting the pertinent values we find: 


3.26 = 5.20 


(Q-62)" cee 
| 30 30 


t =. 0.27 


die 


The critical ratio computed (t = 0.27) is quite small, indicat-_ 


ing that the difference 0.06 between the two means is of little 

| significance. The actual probability of such a difference in 

| first-semester college biology of the two matched groups studied 
| is 0.79. Therefore, if this study was repeated 100 times, a 
Weleteceuce as large as 0.06 would occur 79 ae Thus, the 
_@ifference should be ascribed as probably due to a quite normal © 


fluctuation in means of scores for groups of 350. 


1/Kenny, toc .e1t. 


2/Mode, loc. cit. 
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CHAPTER III 
SUMMARY OF RESULTS, CONCLUSIONS, AND 
RECOMMENDATIONS FOR FURTHER STUDY 


Summary of Results and Conclusions 


The 105 matched pairs.--No significant difference in 


achievement in first-semester college biology was found between 


the 105 students not having had high-school biology and the 105 


_ students having had high-school biology. 


The matched pairs of small high schools.--With only eight 


matched pairs from small high schools, the validity of the 
conclusions that may be drawn as to the significance of the 


difference in achievement in first-semester college biology is 


very suspect. However, here too the writer found that there is 


“no significant difference in achievement in first-semester 


college biology between those students of small high schools 


not having had high-school biology and students having had high- 
school biology. 


The matched pairs of medium high schools.--The validity of 


the conclusions that may be drawn concerning the significance 
of the difference in achievement in first-semester college 
biology in the medium high schools is also quite suspect with 
only 16 matched pairs. Here the findings indicate that those 
students of medium high schools not having had high-school 
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biology and those students having had high-school biology. | 


significant difference in achievement in first-semester college 


100, 
biology did considerably better in first-semester college 


biology than those students having had high-school biology. 


The matched pairs of large high schools.--Upon inspection 


| of the evidence, the writer found no significant difference in) 
achievement in first-semester college biology between those 


| students of large high schools not having had high-school 


In summary.--In Chapter I of this thesis the Eight-Year 


Study and its closely related studies were cited. The evidence 


of these studies indicated that superior achievement in college 


subjects is not assured by having had high-school subjects in 
the same area. 


The general conclusion of this thesis, that there is no 


biology between those students having had high-school biology 
and those students not having had high-school biology, further 
corroborates the Hight-Year Study and its closely related 


studies. 


Recommendations for Further Study 
Multiple criteria.--It is the writer's hope that he may 
soon be able to do a problem to determine the effect of a year 
of high-school biology on achievement in first-semester college 
biology again, matching students on a multiple criteria basis. 
A source of suggestions concerning the most appropriate bases 


to use has been Professor Herbert A. Toops of Ohio State 
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University. Professor Toops suggested/ that students should be 


| equated not only on the basis of "....having had or not had 


biology in high school, and high school marks in general but 


also on a taken-at-Boston-intelligence test." Further sug- 


gestions of Professor Toops wares’. "....echoose your subjects in 
experimental and control groups from the same high school of 


_graduation...." and "....see if you could take students of one 


sex, say males, taking biology under instructors of one sex, 
say male instructors." 


Using more than one university.--To further validate a 


study such as this an excellent procedure would be to draw 


students not having had high-school biology and students having © 


had high-school biology from several universities and colleges. 
This would invalidate any arguments that the conclusions drawn 


were only pertinent to a local situation. 


(1/From a letter to the writer from Professor Herbert A. Toops. 


2/Ibid. 
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